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ATTACHMENT 1 

to the 
Response to Comments for 

"Baseline Human Health Risk Assessment for the Maxwell Point Investigation Area' 
Draft, November 2008 



MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
MAXWELL POINT INVESTIGATION AREA 

GROUNDWATER EVALUATION 

Scenario Timeframe: Current/Future 

Mediuin: Groundwater 

Exposure Medium; Groundwater 

Exposure Point: Maxwell Point Investigation Area 

Chemical of Potenliai Concem Units 
Arilhmctic 

Mean 
95% UCL 

Maximum Detected 

Concentration 

Maximum 

Qualifier 

VOLATILE ORGAMC COMPOUNDS 

1.1.2.2-Teirachlo[oelliaiie 

l.l,2-Ti'icliloroe[liaiie 

i.2-DicIilo[oelliaiie 

1,2-Diclilotoellicne 

Benzene 

Chlorofonn 

Telrachloroelhene 

Tncliioioeiliene 

Vinvl chloride 

ug/L 

UB/L 

.ug/L 

ug/L 

ug/L 

ug/L 

ug/L. 

ug/L 

ugA. 

4.13E+02 

l.OOE+OI 

9.70E+00. 

5.85E+OI 

4.84E+02 

I.92E+01 

5.82E+00 

5.73E+0I 

5.79E+00 

2.88E+02 

8.80E+00 

6.94E+00 

3.7IE+01 

3.45E+02 

I.31E+0I 

6.86E+00 

3.79E+01 

6.71E+00 

I.20E+03 

3.75E+0I 

3.60E+01 

L60E+02 

2.15E+03 

4.80E+0I 

LIOE+01 

I.70E+02 

7.60E+00 

J 

/ 
J 

E/L 

/ 
/ 
J 

i 

EPC 

Units 

Reasonable Maximum Exposui^ 

Medium EPC 

Value 
Medium EPC Statistic 

Reasonable Maximum Exposure 

Revised Medium 

EPC Value 

Revised Medium 

EPC Statistic 

UgA. 

ug/L 

ug/L 

UgA, 

UgA, 

ug/L 

UgA, 

UgA, 

UgA, 

2.88E+02 

8.80E+00 

6.94E+00 

3.71E+01 

3.45E+02 

1.31E+01 

6.86E+00 

3.79E+01 

6.7\E+00 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

1.20E+03 

2,32E+01 

1.28E+01 

l.OlE+02 

1.74E+03 

• 2.81E+0I 

8.12E+00 

l,45E+02 

7.28E+00 

UCL>Maximum 

95 UCLM-C 

95 UCLM-KMp 

95 UCLM-KMt 

95 UCLM-G 

95 UCLM-KMp 

95 UCLM-KMt 

95 UCLM-C 

95 UCLM-KMt 

Cumulative Carcinogenic Risk = 

Carcinogenic 

Risk Results 

8.10E-06 
1.20E-07 
1.40E-07 

3.I0E-05 

l.IOE-06 
3.00E-08 
9.90E-07 
4.90E-07 
4.20E-05 

Notes: 

Siaiistics calculated by tlie USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix X. 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-para metric Chebyshev test. 

95 UCLM-KMp indicates that the 95 percent upper confidence Mmit on the mean is based on the non-parametric Kaplan-Meier (KM) percentile boostrap test. 

95 UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test. 

Low %Detects indicates low percemage of detects. 

UCL>Maximum indicates that the i-ecommended 95 UCL exceeds the maximum detected value, therefore the maximum detected value is used. 

Definitions: 
95 UCLM =95 percent upper confidence limit of the mean 
EPC = exposure point concentration 
NA = nol applicable 
mg/kg = miiligrains pei kilogram 
USEPA = Umicd Staiê i Environuiemal Protection Agency 



General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\Projects\APG\OEA\Maxwell Point\Final\GW input.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW 1122PCE 

General Statistics 

Number of Valid Observations 12 Number of Distinct Observations 11 

Raw Statistics 

Minimum 16 

Maximum 1200 

Mean 607.9 

Median 600 

SD 503.6 

Coefficient of Variation 0.828 

SItewness -0.0542 

Log-transformed Statistics 

Minimum of Log Data 2.773 

Maximum of Log Data 7.09 

Mean of log Data 5.607 

SD of log Data 1.708 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.828 

Shapiro Wilk Critical Value 0.859 

Data not Normal at 5% Signiflcance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.8 

Shapiro Wilk Critical Value 0.859 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 869 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 844.6 

95% Modified-t UCL 868.6 

Assuming Lognormal Distribution 

95% H-UCL 10924 

95% Chebyshev (MVUE) UCL 3110 

97.5% Chebyshev (MVUE) UCL 4055 

99% Chebyshev (MVUE) UCL 5910 

file://C:/Projects/APG/OEA/Maxwell


Gamma Distribution Test 

k star (bias corrected) 0.615 

Theta Star 988.4 

nu star 14.76 

Approximate Chi Square Value (.05) 7.096 

Adjusted Level of Significance 0.029 

Adjusted Chi Square Value 6.301 

Anderson-Darling Test Statistic 0.94 

Anderson-Darling 5% Critical Value 0.766 

Kolmogorov-Smirnov Test Statistic 0.236 

Kolmogorov-Smirnov 5% Critical Value 0.255 

Data follow Appr. Gamma Distribution at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 1265 

95% Adjusted Gamma UCL 1424 

Data Distribution 

Data Follow Appr. Gamma Distribution at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 847 

95% Jackknife UCL 869 

95% Standard Bootstrap UCL 838.5 

95% Bootstrap-t UCL 862.1 

95% Hall's Bootstrap UCL 815.9 

95% Percentile Bootstrap UCL 834.1 

95% BCA Bootstrap UCL 834.1 

95% Chebyshev(Mean, Sd) UCL 1242 

97.5% Chebyshev(Mean, Sd) UCL 1516 

99% Chebyshev(Mean, Sd) UCL 2054 

Potential UCL to Use Use 95% Approximate Gamma UCL 1265 

Recommended UCL exceeds the maximum observation 



GW 112TCA 

Number of Valid Dala 

Number of Distinct Detected Data 

General Statistics 

12 

10 

Number of Detected Data 11 

Number of Non-Detect Data 1 

Percent Non-Detects 8.33% 

Raw Statistics 

Minimum Detected 1.7 

Maximum Detected 37.5 

Mean of Detected 11.5 

SD of Detected 9.841 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transfomned Statistics 

Minimum Detected 0.531 

Maximum Detected 3.624 

Mean of Detected 2.11 

SD of Detected 0.925 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

0.802 

0.85 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.915 

5% Shapiro Wilk Critical Value 0.85 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DLy2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

Mean 

SD 

95% MLE (t) UCL 

95% MLE (Tiku) UCL 

10.96 

9.569 

15.92 

5.964 

14.1 

13.27 

16.13 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.068 

SD 0.893 

95% H-Stat (DL/2) UCL 24.58 

Log ROS Method 

Mean in Log Scale 2.06 

SD in Log Scale 0.898 

Mean in Original Scale 10.92 

SD in Original Scale 9.596 

95% Percentile Bootstrap UCL 15.77 

95% BCA Bootstrap UCL 17.29 



Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 1.26 

Theta Star 9.133 

nu star 27.71 

Data Distribution Test with Detected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A-D Test Statistic 0.346 

5% A-D Critical Value 0.741 

K-S Test Statistic 0.741 

5% K-S Critical Value 0.259 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1.7 

Maximum 37.5 

Mean 11.09 

Median 9.425 

SD 9.49 

k star 1.356 

Theta star 8.185 

Nustar 32.53 

AppChi2 20.5 

95% Gamma Approximate UCL 17.61 

95% Adjusted Gamma UCL 18.95 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Potential UCLs to Use 

95% KM (Chebyshev) UCL 

11.03 

9.167 

2.792 

16.05 

15.63 

16.04 

19.13 

16.13 

15.89 

23.2 

28.47 

38.82 

23.2 



GW 12DCA 

Number of Valid Data 

Number of Distinct Detected Data 

General Statistics 

12 

5 

Number of Detected Data 5 

Number of Non-Detect Data 7 

Percent Non-Detects 58.33% 

Raw Statistics 

Minimum Detected 4.3 

Maximum Detected 36 

Mean of Detected 11.24 

SD of Detected 13.86 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Statistics 

Minimum Detected 1.459 

Maximum Detected 3.584 

Mean of Detected 2.006 

SD of Detected 0.891 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Warning: There are only 5 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough tp draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

0.595 

0.762 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.68 

5% Shapiro Wilk Critical Value 0.762 

Data not Lognormal at 5% Significance Level 

ling Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

7.6 

8.953 

12.24 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.775 

SD 0.575 

95% H-Stat (0172) UCL 9.369 

Maximum Likelihood Estimate(MLE) Method 

MLE method failed to converge properly 

N/A Log ROS Method 

Mean in Log Scale 1.829 

SD in Log Scale 0.698 

Mean in Original Scale 8.337 

SD in Original Scale 9.089 

95% Percentile Bootstrap UCL 13.09 

95% BCA Bootstrap UCL 15.94 



Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.674 

Theta Star 16.69 

nu star 6.736 

Data Distribution Test with Detected Values Only 

Data do not follow a Discemable Distribution (0.05) 

. A-D Test Statistic 1.044 

5% A-D Critical Value 0.688 

K-S Test Statistic 0.688 

5% K-S Critical Value. 0.362 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1E-09 

Maximum 36 

Mean 10.27 

Median 6.418 

SD .9.751 

k star 0.299 

Theta star 34.3 

Nustar 7.187 

AppChi2 2.274 

95% Gamma Approximate UCL 32.46 

95% Adjusted Gamma UCL 39.35 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 7.629 

SD 8.577 

SE of Mean 2.781 

95% KM (t) UCL 12.62 

95% KM (2) UCL 12.2 

95% KM (jackknife) UCL 12.31 

95% KM (bootstrap t) UCL 60.57 

95% KM (BCA) UCL 12.99 

95% KM (Percentile Bootstrap) UCL 12.75 

95% KM (Chebyshev) UCL 19.75 

97.5% KM (Chebyshev) UCL 25 

99% KM (Chebyshev) UCL 35.3 

Potential UCLs to Use 

95% KM (t) UCL 12.62 

95% KM (% Bootstrap) UCL 12.75 



GW 12DCE 

Number of Valid Data 

Number of Distinct Detected Data 

General Statistics 

12 

11 

Number of Detected Data 11 

Number of Non-Detect Data 1 

Percent Non-Delects 8.33% 

Raw Statistics 

Minimum Detected 13 

Maximum Detected 160 

Mean of Detected 79.77 

SD of Detected 49.45 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Statistics 

Minimum Detected 2.565 

Maximum Detected 5.075 

Mean of Detected 4.16 

SD of Detected 0.755 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL StatisUcs 

0.917 

0.85 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.928 

5% Shapiro Wilk Critical Value 0.85 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95%DU2(t)UCL 

Maximum Likelihood Estimate(MLE) Method 

Mean 

SD 

95% MLE (t) UCL 

95% MLE (Tiku) UCL 

73.54 

51.85 

100.4 

71.79 

52.72 

99.13 

98.92 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 3.947 

SD 1.03 

95% H-Stat (DU2) UCL 164.3 

Log ROS Method 

Mean in Log Scale 4.011 

SD in Log Scale 0.886 

Mean in Original Scale 74.02 

SD in Original Scale 51.19 

95% Percentile Bootstrap UCL 97.64 

95% BCA Bootstrap UCL 99.06 



Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 1.83 

Theta Star 43.6 

nu star 40.25 

Data Distribution Test with Detected Values Only 

Data appear Normal at 5% Significance Level 

A-D Test Statistic 0.317 

5% A-D Critical Value 0.737 

K-S Test Statistic 0.737 

5% K-S Critical Value 0.258 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1E-09 

Maximum 160 

Mean 73.13 

Median 59.5 

SD 52.47 

k star 0.289 

Theta star 253.3 

Nu star 6.928 

AppChi2 2.131 

95% Gamma Approximate UCL 237.7 

95% Adjusted Gamma UCL 289.6 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 74.21 

SD 48.77 

SE of Mean 14.76 

95% KM (t) UCL 100.7 

95% KM (z) UCL 98.49 

95% KM Oackknife) UCL 100.2 

95% KM (bootstrap t) UCL 103.5 

95% KM (BCA) UCL 100.2 

95% KM (Percentile Bootstrap) UCL 98.46 

95% KM (Chebyshev) UCL 138,6 

97.5% KM (Chebyshev) UCL 166.4 

99% KM (Chebyshev) UCL 221.1 

Potential UCLs to Use 

95% KM (t) UCL 100.7 

95% KM (Percentile Bootstrap) UCL 98.46 



GW Benzene 

General Statistics 

Number of Valid Observations 12 Number of Distinct Observations 11 

Raw Statistics 

Minimum 5.2 

Maximum 2150 

Mean 719.2 

Median 430 

SD 762.8 

Coefficient of Variation 1.061 

Skewness 0.625 

Log-transformed Statistics 

Minimum of Log Data 1.649 

Maximum of Log Data 7.673 

Mean of log Data 5.389 

SD of log Data 2.096 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.844 

Shapiro Wilk Critical Value 0.859 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.878 

Shapiro Wilk Critical Value 0.859 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 1115 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 1124 

95% Modified-t UCL 1121 

Assuming Lognormal Distribution 

95% H-UCL 51660 

95% Chebyshev (MVUE) UCL 4977 

97.5% Chebyshev (MVUE) UCL 6570 

99% Chebyshev (MVUE) UCL 9698 

Gamma Distribution Test 

k star (bias corrected) 0.453 

Theta Star 1589 

nustar 10.86 

Approximate Chi Square Value (.05) 4.487 

Adjusted Level of Significance 0.029 

Adjusted Chi Square Value 3.881 

Anderson-Darling Test Statistic 0.573 

Anderson-Darling 5% Critical Value 0.783 

Kolmogorov-Smirnov Test Statistic 0.197 

Kolmogorov-Smirnov 5% Critical Value 0.258 

Data appear Gamma Distributed at 5% Significance Level 

. Assuming Gamma Distribution 

95% Approximate Gamma UCL 1741 

95% Adjusted Gamma UCL 2013 

Data Distribution 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 1081 

95% Jackknife UCL 1115 

95% Standard Bootstrap UCL 1060 

95% Bootstrap-t UCL 1164 

95% Hall's Bootstrap UCL 1073 

95% Percentile Bootstrap UCL 1074 

95% BCA Bootstrap UCL 1107 

95% Chebyshev(Mean, Sd) UCL 1679 

97.5% Chebyshev(Mean, Sd) UCL 2094 

99% Chebyshev(Mean, Sd) UCL 2910 

Potential UCL to Use Use 95% Approxirnate Gamma UCL 1741 



GW Chloroform 

Number of Valid Data 

Number of Distinct Detected Data 

General Statistics 

12 

8 

Number of Detected Data 8 

Number of Non-Detect Data 4 

Percent Non-Detects 33.33% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

8.5 

48 

25.63 

15.78 

10 

10 

Log-transformed Statistics 

Minimum Detected 2.14 

Maximum Detected 3.871 

Mean of Detected 3.067 

SD of Detected 0.646 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Warning: There are only 8 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough tp draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

0.86 

0.818 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.917 

5% Shapiro Wilk Critical Value 0.818 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

18.75 

16.17 

27.13 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.581 

SD 0.883 

95% H-Stat (DU2) UCL 24.82 

Maximum Likelihood Estimate(MLE) Method 

Mean 14.03 

SD 21.33 

95% MLE (t) UCL 25.08 

95% MLE (Tiku) UCL 26.64 

Log ROS Method 

Mean in Log Scale 2.683 

SD in Log Scale 0.789 

Mean in Original Scale 19.45 

SD in Original Scale 15.59 

95% Percentile Bootstrap UCL 26.83 

95% BCA Bootstrap UCL 27.79 



Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 1.949 

Theta Star 13.15 

nustar 31.18 

Data Distribution Test with Detected Values Only 

Data appear Normal at 5% Significance Level 

A-D Test Statistic 0.44 

5% A-D Critical Value 0.722 

K-S Test Statistic 0.722 

5% K-S Critical Value 0.296 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 3.863 

Maximum 48 

Mean 22.41 

Median 18.16 

SD 14.4 

k star 1.926 

Theta star 11.64 

Nu star 46.22 

AppChi2 31.62 

95% Gamma Approximate UCL 32.75 

95% Adjusted Gamma UCL 34.77 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 19.92 

SD 14.5 

SE of Mean 4.476 

95% KM (t) UCL 27.96 

95% KM (z) UCL 27.28 

95% KM Qackknife) UCL 27.3 

95% KM (bootstrap t) UCL 29.57 

95% KM (BCA) UCL 29.5 

95% KM (Percentile Bootstrap) UCL 28.13 

95% KM (Chebyshev) UCL 39.43 

97.5% KM (Chebyshev) UCL 47.87 

99% KM (Chebyshev) UCL 64.45 

Potential UCLs to Use 

95% KM (t) UCL 27.96 

95% KM (Percentile Bootstrap) UCL 28.13 



GW PCE 

Number of Valid Data 

Number of Distinct Detected Data 

General Statistics 

12 

7 

Number of Detected Data 7 

Number of Non-Detect Data 5 

Percent Non-Detects 41.67% 

Raw Statistics 

Minimum Detected 2.5 

Maximum Detected 11 

Mean of Detected 6.914 

SD of Detected 2.642 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Statistics 

Minimum Detected 0.916 

Maximum Detected 2.398 

Mean of Detected 1.852 

SD of Detected 0.471 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Warning: There are only 7 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough tp draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

0.959 

0.803 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.874 

5% Shapiro Wilk Critical Value 0.803 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DU2 (t) UCL 

6.117 

2.186 

7.25 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.751 

SD 0.37 

95% H-Stat (DL/2) UCL 8.685 

Maximum Likelihood Estimate(MLE) Method 

MLE method failed to converge properly 

N/A Log ROS Method 

Mean in Log Scale 1.804 

SD in Log Scale 0.397 

Mean in Original Scale 6.483 

SD in Original Scale 2.275 

95% Percentile Bootstrap UCL 7.505 

95% BCA Bootstrap UCL 7.52 



Gamma Distribution Test with Detected Values Only 

k star (bias conected) 3.709 

Theta Star 1.864 

nustar 51.93 

Data Distribution Test with Detected Values Only 

Data appear Normal at 5% Significance Level 

A-D Test Statistic 0.405 

5% A-D Critical Value 0.709 

K-S Test Statistic 0.709 

5% K-S Critical Value 0.313 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 2.5 

Maximum 11 

Mean 6.975 

Median 7.331 

SD 1.996 

k star 7.833 

Theta star 0.89 

Nustar 188 

AppChi2 157.3 

95% Gamma Approximate UCL 8.337 

95% Adjusted Gamma UCL 8.571 

Note; DL/2 is not a recommended method. 

Nonparametric Statistics . 

Kaplan-Meier (KM) Method 

Mean 6.631 

SD 2.272 

SE of Mean 0.883 

95% KM (I) UCL 8.216 

95% KM (2) UCL 8.082 

95% KM Gackknife) UCL 8.274 

95% KM (bootstrap t) UCL 8.031 

95% KM (BCA) UCL 7.95 

95% KM (Percentile Bootstrap) UCL 7.963 

95% KM (Chebyshev) UCL 10.48 

97.5% KM (Chebyshev) UCL 12.14 

99% KM (Chebyshev) UCL 15.41 

Potential UCLs to Use 

95% KM (t) UCL 8.216 

95% KM (Percentile Bootstrap) UCL 7.963 



GW TCE 

General Statistics 

Number of Valid Observations 12 Number of Distinct Observations 12 

Raw Statistics 

Minimum 25 

Maximum 170 

Mean 79.08 

Median 66 

SD 52.68 

Coefficient of Variation 0.666 

Skewness 0.411 

Log-transformed Statistics 

Minimum of Log Data 3.219 

Maximum of Log Data 5.136 

Mean of log Data 4.136 

SD of log Data 0.736 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.853 

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 106.4 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 106 

95% Modified-t UCL 106.7 

Assuming Lognormal Distribution 

95% H-UCL 141.8 

95% Chebyshev (MVUE) UCL 157.1 

97.5% Chebyshev (MVUE) UCL 190.5 

99% Chebyshev (MVUE) UCL 256.2 

Gamma Distribution Test 

k star (bias corrected) 1.769 

Theta Star 44.71 

nu star 42.45 

Approximate Chi Square Value (.05) 28.52 

Adjusted Level of Significance 0.029 

Adjusted Chi Square Value 26.78 

Anderson-Darling Test Statistic 0.846 

Anderson-Darling 5% Critical Value 0.741 

Kolmogorov-Smirnov Test Statistic 0.256 

Kolmogorov-Smirnov 5% Critical Value 0.248 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 117.7 

95% Adjusted Gamma UCL 125 4 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 104.1 

95% Jackknife UCL 106.4 

95% Standard Bootstrap UCL 103.3 

95% Bootstrap-t UCL 109.1 

95% Hall's Bootstrap UCL 102.4 

95% Percentile Bootstrap UCL 102.9 

95% BCA Bootstrap UCL 104.3 

95% Chebyshev(Mean, Sd) UCL 145.4 

97.5% Chebyshev(Mean, Sd) UCL 174.1 

99% Chebyshev(Mean, Sd) UCL 230.4 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 145.4 



GW VC 

Number of Valid Data 

Number of Distinct Detected Data 

General Statistics 

12 

5 

Number of Detected Data 5 

Number of Non-Detect Data 7 

Percent Non-Detects 58.33% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

2.65 

7.6 

5.79 

1.861 

10 

10 

Log-transformed Statistics 

Minimum Detected 0.975 

Maximum Detected 2.028 

Mean of Detected 1.698 

SD of Detected 0.415 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Warning: There are only 5 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enoiigh tp draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

0.84 

0.762 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.753 

5% Shapiro Wilk Critical Value 0.762 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

5.329 

1.194 

5.948 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.646 

SD 0.254 

95% H-Stat (DL/2) UCL 7.925 

Maximum Likelihood Estimate(MLE) Method 

MLE method failed to converge properly 

N/A Log ROS Method 

Mean in Log Scale 1.698 

SD in Log Scale 0.371 

Mean in Original Scale 5.792 

SD in Original,Scale 1.939 

95% Percentile Bootstrap UCL 6.677 

95% BCA Bootstrap UCL 6.685 



Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 3.649 

Theta Star 1.587 

nu star 36.49 

Data Distribution Test with Detected Values Only 

Data appear Nonnal at 5% Significance Level 

A-D Test Statistic 0.694 

5% A-D Critical Value 0.679 

K-S Test Statistic 0.679 

5% K-S Critical Value 0.358 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 2.65 

Maximum 7.935 

Mean 5.768 

Median 6.105 

SD 1.74 

kstar 7.192 

Theta star 0.802 

Nustar 172.6 

AppChi2 143.2 

95% Gamma Approximate UCL 6.951 

95% Adjusted Gamma UCL 7.155 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 5.79 

SD 1.664 

SE of Mean 0.832 

95% KM (t) UCL 7.285 

95% KM (z) UCL 7.159 

95% KM Gackknife) UCL 7.39 

95% KM (bootstrap t) UCL 6.966 

95% KM (BCA) UCL 6.883 

95% KM (Percentile Bootstrap) UCL 6.925 

95% KM (Chebyshev) UCL 9.418 

97.5% KM (Chebyshev) UCL . 10.99 

99% KM (Chebyshev) UCL 14.07 

Potential UCLs to Use 

95% KM (t) UCL . 7.285 

95% KM (Percentile Bootstrap) UCL 6.925 



GW-ADV 

Version 2.3; 03/01 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" in -YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES' box and initial groundwater cone, below) 

YES I X I 

IVIORE 
4' 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
Initial 

groundwater 
cone. 

Cv, 
(Mg/L) 

107062 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
CC) 

1.28E+01 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

ENTER 

Depth 
below grade 

to water table, 

l-WT 

(cm) 

10 200 418 

Chemical 

1,2-Dichloroethane 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell D28) 

Thickness Thickness 
Thickness of soil of soil 

of soil stratum B, stratum C, 
stratum A, (Enter value or 0) (Enter value or 0) 

h» ha he 
(cm) (cm) (cm) 

418 

ENTER 

Soil 
stratum SCS 

directly above soil type 
water table, directly above 

(Enter A, B, Of C) water table 

SL 

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability) 

OR 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 

k, 
(cm') 

SL 

IMORE 
4' 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* . 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum B Stratum B Stratum B Stratum C 

soil water-filled soil dry soil total soil water-filled. soil dry 
porosity, bulk density, porosity, porosity, bulk density, 

6 / p„» n° e.= PB= 

ENTER 
Stratum C 
soil total 
porosity, 

n= 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity. 

(cm'/cm') (g/cm') (unitless) (cm'/cm') (g/cm') (unitless) (cm'icm') (g/cm=) (unitless) (cm7cm') 

1 1.5 0.43 1 0.15 1.5 1 0.43 0.25 1 1.7 1 0.34 1 0.26 1 

lUIORE 
* 

ENTER 
Enclosed 

space 
floor 

thickness, 

(cm) 

ENTER 

Soll-bldg. 
pressure, 

differential 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width, 

WB 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width, 
w 

(cm) 

15 961 961 0.1 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.45 

lUIORE ENTER 
Averaging 

time for 
carcinogens. 

. ATc 

(ys) 

ENTER 
Averaging 

time for 
noncarcinogens, 

~AT^c ' 
(yrs) 

ENTER 

Exposure 
duration, 

E D ^ " 

ir^) 

ENTER 

Exposure 
frequency, 

^EF • 
(davs/vr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

.ENTER 
Target hazard 

quotient for 
noncarcinogens 

THQ 
(unitless) 

1.0E-06 

Used to calculate risk-based 
groundwater concentration. 

1 of 1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 8.52E+06 NA 1.4E-07 1 NA 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

END 

Io f 1 



DATA^^B^ SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES' box) 

YES [_ 

GW-ADV 

Version 2.3; 03/01 

J 
OR 

CALCULATE INCREMENTAL RISKS FROÎ fl ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X I 

ENTER ENTER 
Initial 

Ctiemical groundwater 
CAS No. cone, 

(numbers only,- C^ 

no dasties) (ug/L) Ctiemical 

MORE 
4' 

MORE 

MORE 
4' 

MORE 
4' 

END 

156592 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

10 

ENTER 
Stratum A 

soil dry 
bulk density, 

p.* 
(g/cm^) 

1.5 

ENTER 
Enclosed 

space 
floor 

ttilckness, 

1-cfack 

(cm) 

15 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

70 

1.01E-i^2 

ENTER 

Deptti 

below grade 

to bottom 

of enclosed 

space floor, 

LF 

(cm) 

200 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

^unitless) 

0.43 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s'l 

40 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(vrs) 

30 

ENTER 

Depth 
below grade 

to water table, 

LwT 

(cm) 

418 

ENTER 
Stratum A 

soil water-filled 
porosity, 

• (cm'/cm") 

0.15 

ENTER 
Enclosed 

space 
floor 

lenglti, 

U 
(cm) 

961 

ENTER 

Exposure 
duration, 

ED 
(yrs) 

30 

cis-1,2-Dichloroethylene 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell D28) 

Thickness 
of soil 

stratum A, 

hA 

(cm) 

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

he 

(cm) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

418 1 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.= 
(g/cm") 

1.5 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) 

961 

ENTER 

Exposure 
frequency, 

EF 

(days/vr) 

350 

ENTER 
• Stratum B 

soil total 
porosity, 

n= 

(unitless) 

0.43 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

488 

ENTER 
Target 
risk for 

carcinogens, 

TR 
(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^ 

0.25 

. ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitless) 

1.0E-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density, 

P . ' ^ • 

(g/cm") 

1.7 

ENTER 

indoor 
air exchange 

rate, 
ER 

(1/h) 

0.45 

1 SL 

ENTER 
Stratum C 
soil total 
porosity, 

n<= 

(unitless) 

1 0.34 

] 

ENTER ENTER 

Soil 

stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimato OR permeability, 
soil vapor k, 

permeability) (cm^) 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm^ 

0.26 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
' solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 3.50E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

I 1.1E-02" 

END 

1 of 1 



MORE 
4> 

s^Br G W - A D V 

Vers ion 2 .3 ; 03 /01 

D A T A ^ M i T SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" in "YES^ 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' in 'YES" box and initial groundwater cone, below) 

YES I X I 
ENTER ENTER 

Initial 
Chemicat groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashes) (|ig/L) Chemical 

79005 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

2.32E+01 1,1,2-Trichloroethane 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Depth 
below grade 

to water table, 

LwT 

(cm) 

10 200 418 

ENTER ENTER ENTER 
Totals must add up to value of L m (cell D28) 

Thickness Thickness 
Thickness of soil of soil 

of soil stratum B, stratum C, 

stratum A, (Enter value or 0) (Enter value or 0) 

hA . hs he 

(cm) (em) (em) 

418 

ENTER 

Soil 
stratum 

directly above 

water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

SL 

ENTER 

Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability) 

OR 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 

k, 

(cm') 

SL 

MORE 
4 

ENTER 
Stratum A 

soil dry 
bulk density. 

A 
P6 

(g/cm") 

ENTER 
Stratum A 
soil total 
porosity. 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity. 

e„* 
(cm"^/cm^) 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.° 
(g/em') 

ENTER 
Stratum B 
soil total 
porosity. 

n= 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

e.° 
(cm'/em^) 

ENTER 
Stratum C 

soil dry 
bulk density 

P.' 
(g/cm^) 

ENTER 
stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(unitless) (OTilcrrr) 

1.5 0.43 0.15 1.5 0.43 0.25 1.7 0.34 0.26 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcrack 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential 
AP 

(g/cm-s^) 

15 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) (cm) (cm) 

ENTER 

Floor-wall 
seam crack 

width, 
w 

• (cm) 

40 961 961 486 0.1 

ENTER 

Indoor 
air exchange 

rate, 
ER 

0.45 

MORE 
4 

END 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

(yrs) 

ENTER 
Averaging 

lime for 
noncarcinogens. 

ATNC 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens 

THQ 
(unitless) 

70 30 30 350 1.0E-06 

Used to calculate risk-based 
groundwater concentration. 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^ig/L) ^ 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
. (^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^lg/L) 

NA NA NA 4.42E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1.2E-07 NA 

END 

^ f 1 



DATA 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in •YES-

SHEET 

YES 

GW-ADV 
Version 2.3; 03/01 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" in "YES" box and initial groundwater cone, below) 

X I YES 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
Initial 

groundwater 
cone. 

Cw 
(Mg/L) Chemical 

MORE 
4' 

MORE 

MORE 
4-

MORE 

END 

79345 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

10 

ENTER 
Stratum A 

soil dry 
bulk density, 

p.* 
(g/cm') 

1.5 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lcrack 

(cm) 

15 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

70 

1.20E+03 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

1 200 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

t 0.43 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s') 

1 40 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(vrs) 

1 30 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

418 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm^/cm!') 

0.15 

ENTER 
Enclosed 

space 
floor 

length, 

LB 

(cm) 

961 

ENTER 

Exposure 
duration, 

ED 

' (yrs) 

30 

1,1,2,2-Tetrachloroethane 

ENTER ENTER 
Totals must add up to value 

Thickness 
of soil " 

stratum A, 

h* 

(cm) 

Thickness 
of soil 

stratum B, 

(Enter value or 0) 

hB 

(cm) 

ENTER 
3f LWT (cell D28) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

• (cm) 

418 1 1 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.= 
(g/cm') 

1.5 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) 

961 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 

ENTER 
Stratum B 
soil total 
porosity, 

n= 

(unitless) 

0.43 

ENTER 

Enclosed 
space 
height, 

Ha 

(cm) 

488 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1 .OE-06 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^) 

1 0.25 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) • 

1 0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density, 

P.= 
(g/cm') 

1.7 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(i/h) 

0.45 

1 SL 

ENTER 
Stratum C 
soil total 
porosity, 

n= 

(unitless) 

1 0.34 

] 

ENTER ENTER 
Soil 

stratum A User-defined 
SCS stratum A 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k, 
permeability) (cm^) 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm^/cm^ 

0.26 1 

1 of 1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

• exposure 
groundwater 

cone, 
(Mg/L) 

Pure 
component 

water 
solubility. 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

NA NA NA 2.97E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

8.1 E-06 NA 

MESSAGE .AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

END 

i_ef 1 



DATA ^ ^ ^ S H E E T 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in TES" t 

1 

J'bSg 

YES [ 

GW-ADV 
Version 2.3; 03/01 

OR 
CALCULATE INCREI^ENTAL RISKS FROIVI ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X ] 
ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone, 

(numbers only, Cw 
no dashes) (ug/L) Chemical 

MORE 
4-

MORE 
* 

MORE 
4-

M O R E 

<1< 

END 

71432 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

10 

ENTER 
Stratum A 

soil dry 
bulk density, 

Pb* 
(g/cm^) 

1.5 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lctack 

(cm) 

15 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(vrs) 

70 

1.20E+03 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

200 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

1 0.43 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP • 

(g/cm-s^) 

1 40 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(yrs) 

1 30 

ENTER 

Depth 
below grade 

to water table, 

LwT 

(cm) 

418 

ENTER 
Stratum A 

soil water-filled 

porosity, 

6 / 

(cm^/cm^) 

0.15 

ENTER 
. Enclosed 

space 
floor 

length, 

LB 

(cm) 

961 

ENTER 

Exposure 
duration, 

ED 
(yrs) • 

30 

Benzene 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell D28) 

Thickness 
of soil 

stratum A, 

hA 

(cm) 

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

he 

(cm) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

418 1 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm=) 

1.5 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) . 

961 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 

ENTER 
Stratum B 
soil total 
porosity, 

n= 

(unitless) 

0.43 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

488 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1 .OE-06 

ENTER 
Stratum B 

soil water-filled 
porosity, • 

(cm^/cm^) 

0.25 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density, 

Pb= 
(g/cm') 

1.7 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.45 

1 SL 

ENTER 
Stratum C 
soil total 
porosity, 

n ^ 

. (unitless) 

1 0.34 

] 

ENTER ENTER 
Soil 

stratum A User-defined 
SCS stratum A 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k, 
permeability) (cm') 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm^/cm^ 

0.26 1 

1 o f l 



RESULTSSHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Pure 
component 

water 
solubility, 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

NA NA NA 1.75E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.2E-05 NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

END 

1 o f l 



GW-ADV 

Version 2.3; 03/01 

D A J / \ ^ ^ S I SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES^ 

YES I 

O R 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES' box and initial groundwater cone, below) 

YES I X I 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

ENTER 
Initial 

groundwater 
cone. 

Cw 
(|ig/L) Chemical 

67663 2.81 E+01 Chloroform 

MORE 
4' 

MORE 
4> 

MORE 
4' 

MORE 
4-

END 

ENTER 

Average 
soil/ 

groundwater 
temperature, • 

Ts 

CC) 

10 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* 
(g/cm') 

1.5 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lcrack 

(cm) 

15 

ENTER 
Averaging 

time lor 
carcinogens, 

ATc 
(yrs) 

70 

ENTER 
. Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

1 200 

ENTER 
Stratum A 
soil total 
porosity, 

n» 

(unitless) 

1 0.43 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s^) 

1 40 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(yrs) 

1 30 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

418 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm'/cm^) 

0.15 

ENTER 
Enclosed 

space 
floor 

length, 
LB 

(cm) 

961 

ENTER 

Exposure 
duration, 

ED 
(yrs) 

30 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell D28) 

Thickness 
of soil 

stratum A, 

. h , 

(cm) 

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

hB 

(cm) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

418 1 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.^ 
(g/cm^) 

1.5 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) 

961 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

0.43 

ENTER 

Enclosed 
space 
height, 

HB 

488 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^) 

0.25 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1 .OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density, 

P.^ 
(g/cm') 

1.7 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(1/h) 

0.45 

1 SL 

ENTER 
Stratum C 
soil total 
porosity, 

n<= 

1 0.34 

] 

ENTER ENTER 

Soil 
stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂  

permeability) (cm*) 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm^/cm^) 

0.26 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(Mg/L) 

Pure 
component 

water 
solubility. 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(Mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 1.1 E-06 NA 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

END 

I o f 1 



T/y^BY 

ES^Bf GW-ADV 
Version 2.3; 03/01 

D A T / y B ^ V SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YEs' 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in 'YES" box and initial groundwater cone, below) 

YES I X I 
ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone, 

(numbers only. Cw 
no dashes) • (ng/L) Chemical 

MORE 
4-

MORE 
4' 

MORE 
4-

MORE 
4' 

END 

127184 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 
(°C) 

10 

ENTER 
stratum A 

soil dry 
bulk density. 

p.* 
(g/cm") 

1.5 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcrack 

(cm)^ 

15 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

70 

1 8.12E-fOO 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

1 200 

ENTER 
Stratum A 
soil total 
porosity, 

n» 

(unitless) 

1 0.43 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s^) 

1 40 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 

. (vrs) 

1 30 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

418 

ENTER 
stratum A 

soil water-filled 
porosity, 

(cm^/cm^) 

0.15 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

961 

ENTER 

Exposure 
duration, 

. ED 

30 

Tetrachloroethyl ene 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell D28) 

Thickness 
of soil 

stratum A, 

hA 

(cm) 

Thickness 
of soil 

• stratum B, 
(Enter value or 0) 

hB 

(cm) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

418 1 1 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.= 
(g/cm") 

1.5 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

961 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

0.43 1 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

488 1 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm'/cm") 

0.25 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

0.1 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitlessj 

1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density. 

P.= 
(g/cm^) 

1.7 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.45 

1 SL 

ENTER 
stratum C 
soil total 
porosity, 

n^ 

(unitless) 

1 0.34 

] 

ENTER ENTER 

Soil 

stratum A User-defined 

SCS stratum A 

soil type soil vapor 

(used to estimate OR permeability, 

soil vapor k, 

permeability) (cm" )̂ 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm^) 

0.26 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Pure 
component 

water 
solubility. 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

NA NA NA 2.00E+05 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

3.0E-08 NA 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO"END" 

END 

^ ^ f 1 



GW-ADV 

Version 2.3; 03/01 

•CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I T' n 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dasties) 

ENTER 
Initial 

groundwater 
cone. 

c„ 
(MQ/L) Chemical 

MORE 
4' 

MORE 
4' 

MORE 
4-

MORE 
4' 

END 

79016 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
CO 

10 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.' 
(g/cm=) 

1.5 

ENTER 
Enclosed 

space 
lloor 

thickness, 

Lwick 

(cm) 

15 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

70 

1 1.45E+02 

ENTER 
Depth 

below grade 
to bottom 

ot enclosed 
. space floor, 

LF 

1 200 

ENTER 
Stratum A 
soil total 
porosity, 

n ' 

(unitless) 

1 0.43 

ENTER 

Soil-bldg. 
pressure 

diilerenlial, 

AP 

(g/cm-s^) 

1 40 

ENTER 
Averaging 

time for 
noncarcinogens, 

AT^c 
(yrs) 

1 30 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

418 

ENTER 
Stratum A 

soil water-filled 
porosity. 

e/ 
(cm'/cm') 

0.15 

ENTER 
Enclosed 

space 
floor 

length. 
LB 

(cm) 

961 

ENTER 

• Exposure 
duration, 

ED 
(vrs) 

30 

Trichloroethylene 

ENTER ENTER ENTER 
Totals must add up to value ol L^T (cell D28) 

Thickness 
ol soil 

stratum A, 

t l * 

(cm) 

Thickness 
of soil 

stratum 8. 
(Enter value or 0) 

HB 

(cm) 

Thickness 
ol soil 

stratum C. 
(Enter value or 0) 

he 
(cm) 

418 1 1 

ENTER 
Stratum B 

soil dry 
bulk density. 

P.= 
(g/cm=) 

1.5 

ENTER 
Enclosed 

space 
floor 

width. 

961 

ENTER 

Exposure 
Irequency. 

EF 

350 

• 

ENTER 
Stratum B 
soil total 
porosity. 

n= 

(unitless) 

0.43 

ENTER 

Enclosed 
space 
height. 

He 
(cm) 

488 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

8 / 
(cmVcm') 

0.25 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

0.1 

ENTER 
Target hazard 

quotient lor 
noncarcinogens. 

• THQ 
(unitless) 

-
1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A. B. or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 

ENTER 
Stratum C 

soil dry 
bulk density. 

P»̂  
(g/cm') 

1.7 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.45 

- • 

1 SL 

ENTER 
Stratum C 
soil total 
porosity, 

n'̂  

(unitless) 

1 0.34 

1 

ENTER ENTER 
Soil 

stratum A User-defined 
SCS stratum A 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k, 
permeability) (cm') 

SL 1 1 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm') 

0.26 1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^tg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Pure 
component 

water 
solubility. 

S 
i^Qll) 

Final 
indoor 

exposure 
groundwater 

cone, 
M l ) 

NA NA NA 1.10E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

9.9E-07 NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

END 

^ f 1 



DAT, 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X ' in 'YEi 

YES I I 

Y SHEET 

GW-ADV 
Version 2.3; 03/01 

O R 

CALCULATE INCREI^ENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in 'YES' box and initial groundwater cone, below) 

YES I X I 

IVIORE 
4' 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

ENTER 
Initial 

groundwater 
cone, 

Cw 
(Mg/L) 

75014 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

.Ts 

(°C) 

Chemical 

7.28E+00 Vinyl chloride (chloroethene) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Depth 
below grade 

to water table, 

LwT 

(cm) 

10 200 418 

ENTER ENTER ENTER 
Totals must add up to value ot LV»T (cell D28) 

Thickness Thickness 
Thickness of soil of soil 

of soil stratum B, stratum C, 

stratum A, (Enter value or 0) (Enter value or 0) 

hfl he he 

(cm) (cm) (cm) 

418 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

SL 

ENTER 
Soil 

stratum A 

SCS 
soil type 

(used to estimate 
soil vapor 

pemieability) 

OR 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 

k. 

(cm') 

SL 

MORE 
4' 

ENTER 
Stratum A 

soil dry 
bulk density. 

P.* 
(g/cm') 

ENTER 
Stratum A 
soil total 
porosity. 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity. 

6 / 

(cm^/cm^) 

ENTER 
Stratum B 

soil dry 
bulk density. 

P.^ 
(g/cm') 

ENTER 
Stratum B 
soil total 
porosity, 

n ^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

e.= 
(cm^/cm^) 

ENTER 
Stratum C 

soil dry 
bulk density 

P.= 
(g/cm') 

ENTER 
Stratum C 
soil total 
porosity, 

n<= 

ENTER 
Stratum C 

soil water-filled 
porosity. 

e = 
(unitless) (cm^/cm^) 

1.5 0.43 0.15 1.5 0.43 0.25 1.7 0.34 0.26 

IVIORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcrack 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential 
AP 

(g/cm-s^) 

15 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) (cm) (cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

40 961 961 488 0.1 

ENTER 

Indoor 
air exchange 

rate. 

ER 

0.45 

MORE 
4> 

END 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcmogens. 

ATNC 

(vrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF • 
(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

' (unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens 

THQ 

(unitless) 

70 30 30 350 1 .OE-06 

Used to calculate risk-based 
groundwater concentration. 

1 o f l 



RESULTS SHEET , 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

SCROLL 
DOWN 

TO "END" 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
M l ) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
M l ) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
M l ) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
M l ) 

NA NA NA 2.76E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

Hazard 
quotient 

from .vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4.9E-07 2.6E-03 

END 

^ f • 
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DEPARTMENT OF THE ARMY 
us ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

5158 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD 21010-5403 

MCHB-TS-REH 

MEMORANDUM FOR Environmental Conservation and Restoration (AMSSB-GSH-ER' 
Mr. Paul), US Army Garrison, Aberdeen Proving Ground, 2201 Aberdeen Blvd, 
Aberdeen Proving Ground, MD 21005-5001 

SUBJECT: Draft Baseline Human Health Risk Assessments for the Maxwell Point Investigation 
Area, Other Edgewood Areas, Aberdeen Proving Ground, Maryland, November 2008 

1. The US Army Center for Health Promotion aiid Preventive Medicine reviewed the subject 
document on behalf of the Office of The Surgeon General pursuant to Army Regulation 200-1 
(Environmental Protection and Enhancement). We appreciate the opportunity to review this risk 
assessment and concur with the conclusions as presented. 

2. The review ofthe above subject document and point of contact is Mr. Keith Hoddinott, 
Environmental Health Risk Assessment Program, DSN 584-5209 or commercial (410) 436-5209. 

FOR THE COMMANDER: 

. • 'I ••.... • . y ' : - / ; • > - > • y 
- , . ! - • • ; ,• l i - . i- - I - : . •• '• • • • 

JEFFREY S. KIRKPATRICK 
Director, Health Risk Management 

CF: 
HQDA (DASG-PPM-NC) 
IMCOM-NE (IMNE-PWD-E) 
USAGE (CEHNC-CX-ES) 
USAEC (IMAE-CDN) 

Readiness thru Health 
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EXECUTIVE SUMMARY 

The Aberdeen Proving Ground (APG) Directorate of Safety, Health, and Environment (DSHE), 

has tasked EA Engineering, Science, and Technology, Inc. to conduct human health risk 

assessments (HHRAs) for various sites within the Other Edgewood Area (OEA) study area. The 

OEA is being addressed as part ofthe Comprehensive Environmental Response, Compensafion, 

and Liability Act (CERCLA) process per agreements between the Army and the United States 

Environmental Protection Agency (USEPA). Therefore, this assessment must comply with 

USEPA guidance for the remedial invesfigafion/feasibility study (RI/FS) process, including 

specific risk assessment components that must be completed. This document represents the 

HHRA for, the Maxwell Point Invesfigafion Area. 

Project Background 

The OEA study area is located on the Gunpowder Neck Peninsula, south ofthe Canal Creek 

study area and north ofthe J-Field study area (excluding the new and old O-Field study areas). 

Historical acfivities in the OEA study area have included training and testing of vehicles, 

munitions,, and chemical warfare agents. Portions ofthe OEA study area were also used for 

disposal of waste and debris resulting from test activities conducted in the Edgewood Area. 

Portions ofthe OEA study area are grouped into "clusters" of sites for investigation purposes. 

The Maxwell Point investigation area is located on a peninsula, south of Wright Creek, in the 

central OEA study area of APG. The Maxwell Point investigafion area is approximately 36 acres 

in size and consists primarily of mowed and infrequenfiy mowed fields, mixed hardwood forest, 

and small fragments of marsh. The Maxwell Point Investigafion Area is located within the 

secured, downrange area of APG. The invesfigation area includes Cluster 29. , 

As agreed upon in a 10 October 2007 Project Team Meeting between DSHE, USEPA, and the RI 

contractor, the Maxwell Point investigafion area is divided into two exposure areas for the 

HHJL^. The two areas are termed the Smoke Generator Debris Area (located in the westem 

portion ofthe invesfigafion area) and the Building E7340/7350 Test Site (located in the central to 

eastem portion ofthe investigation area). The majority ofthe samples were collected in 

association with these two source areas. Other samples were collected outside ofthe boundaries 

of these sources as part of site characterization efforts. These samples are included with the 

dataset ofthe nearest exposure area. Therefore, the invesfigation area is roughly divided into 

westem and eastem exposure areas. All groundwater was grouped into a single evaluation area 

and evaluated for both areas combined. 
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The Maxwell Point investigation area HHRA is conducted in accordance with USEPA Risk 

Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual (Part 

A) (Interim Final) (USEPA 1989a) and USEPA RAGS, Volume I - Human Health Evaluation 

Manual (Part D), Standardized Planning, Reporting and Review of Superfund Risk Assessments 

Interim Final (USEPA 2002a). The HHRA follows the methodologies presented in the Final 

Other Edgewood Area, Approach Document for Baseline Human Health Risk Assessment for the 

Other Edgewood Area Sites (EA 2005). 

The HHRA evaluates potenfial sources of contamination and routes of migration based on 

current and potenfial future site uses. The HHRA results are based upon potential exposure 

pathways that can occur or are reasonably likely to occur at the Maxwell Point investigation area. 

The HHRA is conducted to determine baseline risks associated with exposure to the site. The 

HHRA evaluates the reasonable maximum exposure (RME) that has a potential to occur at the 

site. The baseline risk assumes no remedial actions or other rneans of exposure reduction (i.e., 

the use of personal protecfive equipment, digging restrictions, etc.). As a result, risks calculated 

in the HHRA are considered potential and should be used as a guideline in making risk 

management decisions. The HHRA methodology involves a four-step process: 

1. Hazard Assessment - the identification of chemical of potenfial concem (COPCs), 

2. Exposure Assessment - the calculation of exposure point concentrations (EPCs) 

representative for each COPC and identification of potential receptors and exposure 

pathways, 

3. Toxicity Assessment - the consideration ofthe types of potenfial adverse health effects 

associated with exposures to COPCs, and 

4. Risk Characterizafion - the estimafion of chemical intakes for the identified receptor 

populations and quantitative estimate of both carcinogenic and non-carcinogenic risks. 

Hazard Assessment 

A risk-based screening assessment is conducted to eliminate chemicals that are not detected at 

levels resulfing in unacceptable risk to identified potential receptors. Risk-based screening is 

conducted by comparing maximum detected chemical concentrations for a media to USEPA 

Region 111 risk-based screening,concentrafions (RBCs). A chemical in any medium, for which 

the maximum measured concentrafion exceeded the RBC, is retained and evaluated further. 

Exposure Assessment 

An exposure assessment is conducted to calculate EPCs representative for each COPC, and 

groups of individuals potentially exposed to site media are characterized. For the Maxwell Point 
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Investigafion Area, a human health site conceptual model is developed to idenfify the receptors 

and exposure pathways evaluated in this HHRA. Media of concem at Maxwell Point are surface 

soil, total soil (surface soil and subsurface soil combined), surface water, sediment, and 

groundwater. In the HHRA, receptors evaluated include adolescent trespasser, maintenance 

worker, constmction worker, commercial worker, and resident adult and child. 

EPCs are representafive of a RME scenario and are used in the quantificafion of potential risk by 

determining intakes of each COPC. To determine the RME EPC values, statistical analyses of 

the COPC concentrafions in each medium are performed using the USEPA program ProUCL. 

Toxicity Assessment 

The toxicity assessment considers the types of potential adverse health effects and related 

uncertainties. Both non-carcinogenic and carcinogenic effects are considered. For lead, blood-

lead level modeling is conducted utilizing USEPA recommended models. Where lead is a 

COPC in soil for a residential or trespasser scenario, lead risks for potential future residents are 

evaluated using EPA's Integrated Exposure Uptake Biokinetic (lEUBK) Lead Model. When 

lead is also a COPC in soil for the industrial scenarios, potential lead risk is also modeled using 

Recommendations ofthe Technical Review Workgroup for Lead, An Interim Approach to 

Assessing Risks Associated with Adult Exposures to Lead in Soil. 

Risk Characterization 

Risk characterization focuses on COPC comparisons to USEPA recommended toxicity values. 

Carcinogenic risks and non-carcinogenic hazards are evaluated for each receptor on a cumulafive 

basis across all pathways and media. Carcinogenic risk results are compared to the USEPA 

carcinogenic "acceptable risk range" of 10" to 10' . For non-carcinogens, a threshold of 1.0 is 

utilized. Unacceptable risks for potential receptors are identified when cumulative carcinogenic 

risks exceed the upperbound ofthe "acceptable risk range" (i.e., IO'') or cumulative non-

carcinogenic hazards exceed 1.0, based upon a target organ breakdown. 

HHRA Conclusions 

Maxwell Point Investigation Area, Building E7340/7350 Test Site-

Receptors evaluated at Maxwell Point, Building E7340/7350 Test Site include adolescent 

trespasser, maintenance worker, constmction worker, commercial worker, and resident adult and 

child. Media identified include soil (surface and total), surface water, and sediment. 

Groundwater is evaluated separately. 
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Non-carcinogenic hazards did not exceed 1.0 for any ofthe receptors evaluated, except for 

resident child. The total non-carcinogenic HI for the resident child is 1.4, which is slighfiy above 

the acceptable threshold of 1.0. A breakdown by target organ indicates that no COPC has a 

chemical-specific HQ greater than 1.0. Furthermore, no target-organ specific HI exceeds 1.0. 

Therefore, there are no non-carcinogenic concerns for the resident child at the Building 

E7340/7350 Test Site. I 

Carcinogenic risks for all receptors evaluated are within or below the USEPA's "acceptable risk 

range." An evaluafion of lead in soil indicates that lead is not a site-wide concem. Therefore, 

the HHRA indicates no concerns for potential receptors exposure to surface soil, total soil, 

surface water, and sediment at Maxwell Point, Building E7340/7350 Test Site. 

Maxwell Point Investigation Area, Smoke Generator Area-

Receptors evaluated at Maxwell Point Investigation Area, Smoke Generator Area include 

adolescent trespasser, maintenance worker, constmction worker, commercial worker, and 

resident adult and child. Media identified include soil (surface and total), surface water, and 

sediment. Groundwater is evaluated separately. 

Non-carcinogenic hazards did not exceed 1.0 for the adolescent trespasser, maintenance worker, 

commercial worker, constmction worker, and resident adult. The total non-carcinogenic HI for 

the resident child is 1.3, which exceeds the acceptable threshold of 1.0. A breakdown by target 

organ indicates that no target organ has a HI greater than 1.0. No COPC has a chemical-specific 

HQ greater than 1.0. Therefore, there are no non-carcinogenic concems for the resident child at 

the Smoke Generator Debris Area. 

Carcinogenic risks for all receptors evaluated are within or below the U.S. EPA's "acceptable 

risk range." An evaluafion of lead in soil indicates that lead is not a site-wide concem. 

Therefore, the HHRA indicates no concems for potential receptors exposure to surface soil, total 

soil, surface water, and sediment at Maxwell Point, Smoke Generator Debris Area. 

Maxwell Point Investigation Area, Groundwater Evaluation -

Non-carcinogenic hazards for the constmcfion worker are acceptable potential concem primarily 

due to benzene in the groundwater. There are no carcinogenic risk concems for the constmction 

worker exposure to groundwater. Non-carcinogenic hazards for the resident child and adult are 

calculated above 1.0. Arsenic, beryllium, iron, manganese, nickel, thallium, bis(2-

ethylhexyl)phthalate, benzene, and 1,1,2,2-tetrachloroethane have chemical-specific HQs greater 

than 1. In addition, the central nervous system, skin, liver and immune system all have His 
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greater than 1. Carcinogenic risks for the resident receptor are above the USEPA's "acceptable 

risk range." Arsenic and 1,1,2,2-tetrachloroethane have carcinogenic risks above 10" , and bis(2-

ethylhexyl)phthalate, benzene, tetrachloroethene, and vinyl chloride have carcinogenic risks 

above 10""*. Therefore, there are concems for use of groundwater as a tap water source for 

residents or commercial workers at the Maxwell Point Investigation Area. Based on the USEPA 

recommended model, the vapor intmsion of volatile organic compounds (VOCs) from 

groundwater into site buildings is not of concem. 
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1. PROJECT SCOPE AND INTRODUCTION 

The Aberdeen Proving Ground (APG) Directorate of Safety, Health, and Environment (DSHE), 

has tasked EA Engineering, Science, and Technology, Inc. (EA) to conduct human health risk 

assessments (HHRAs) for various sites within the Other Edgewood Area (OEA) study area. The 

OEA study area is addressed as part ofthe Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) process per agreements between the Army and the 

United States Environmental Protection Agency (USEPA); therefore, its assessment must 

comply with USEPA guidance for the remedial invesfigation/feasibility study (RI/FS) process, 

including specific risk assessment components that must be completed. The HHRA is an 

integral part ofthe RI/FS process included in the National Contingency Plan (NCP) (40 CFR 

300.43) pursuant to CERCLA (42 USC 9605). This document represents the HHRA for the 

Maxwell Point Investigation Area. 

This introduction provides a brief background ofthe project, a site description, the project's 

objectives, and the general approach ofthe HHRA. 

L l PROJECT BACKGROUND 

APG is an approximately 72,000-acre army installation located on the westem shore ofthe 

northem Chesapeake Bay, in southeastem Baltimore County and southern Harford County,. 

Maryland. APG is geographically divided into two areas, separated by the Bush River. The 

Edgewood Area is to the west ofthe river, and the Aberdeen Area lies to the east. The 

Edgewood Area consists of approximately 9,700 acres, and is divided into several study areas. 

The OEA study area is the largest study area in the Edgewood Area. The OEA study area is 

located on the Gunpowder Neck Peninsula, south ofthe Canal Creek study area and north ofthe 

J-Field study area (excluding the new and old O-Field study areas) (Figure 1). Historical 

activities in the OEA have included training and testing of vehicles, munitions, and chemical 

warfare agents. Portions ofthe OEA study area were also used for disposal of waste and debris 

resulting from test activifies conducted in the Edgewood Area. Portions ofthe OEA study area 

are grouped into "clusters" of sites for investigafion purposes. 

The Maxwell Point investigafion area is located in the OEA study area of APG, south of Wright 

Creek, on a peninsula that extends into the Gunpowder River (Figure 1). The investigation area 

includes limited mowed developed areas, small areas of wetlands along the shoreline, and larger 

areas of mixed hardwood forests and infrequently mowed grass fields. The Maxwell Point 

investigation area encompasses approximately 36 acres and includes Cluster 29 (Figure 2). The 

Maxwell Point Investigation Area is located within the secured, downrange area of APG. 



The site history and description of Maxwell Point and Cluster 29 are based on the Resource 

Conservation and Recovery Act (RCRA) Facility Assessment (RFA) for the Edgewood Area of 

APG (USAEHA 1989). Cluster 29 makes up the majority of Maxwell Point and includes the 

following sites: 

• Building E7332 Test Site 

• Building E7340/E7350 Test Site 

• Building E7365/E7368 Test Site 

The Building E7332 Test Site is located in the eastem portion ofthe Maxwell Point peninsula. 

This area was used in the 1940s and possibly the early 1950s as a firing point for 4.2 inch 

chemical mortar. The impact areas for these munitions were Carroll Island and Grace's 

Quarters. Small amounts of waste powder were generated during firing; hovvever, there is no 

documentafion ofdisposal of waste powder. It is likely that the waste powder was bumed at a 

nearby locafion or at one ofthe other range fields ofthe Edgewood Area. A drop tower (Crate 

Test Stmcture) and an inclined ramp were moved to the area in the mid-1980s. This tower was 

used in handling tests of equipment and materiel items in crates. Little or no waste was 

generated during these handling tests. Items that contained liquids were not tested in the 

Building E7332 Test Site, and all tested items were removed from the site for inspection after the 

test was complete. The Crate Test Stmcture remains standing at the site. 

The Building E7340/E7350 Test Site is located in the central portion ofthe Maxwell Point 

peninsula. This site had the most activity in Cluster 29.since testing and training began in the 

area. During the WWII period, smoke generator test facilities and explosive barricades were 

constmcted. The E7341 Test Tower was located at this site. Tesfing included quality assurance 

proof-tesfing of items (mosfiy smoke grenades and pyrotechnic materials). This activity lasted 

from post-WWII to the mid to late 1970s. There was a large concrete pit (10 feet square by 8 

feet deep) adjacent to the E7341 Test Tower that may have been used for immersion tests, and 

smaller metal pits (4 feet by 6 feet) that may have been used as safety dive pits. After 

completion of a test, the waste materials were probably collected and bumed at another location 

or disposed of as solid waste if the product was not considered hazardous. The Building 

E7340/E7350 Test Site also had small storage sheds. TTiere is a fenced area (25 feet square) just 

north ofthe site, across Maxwell Point Road that was also used for storage. The area around the 

test tower site is covered with crushed stone. Site inspection reveals cmshed rock, ash, and soil 

approximately 2 to 3 inches thick, overlying sandy soil. The greatest amount of ash is in the area 

west ofthe tower where the top several inches are all rock and ash. Pieces of metal from 
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previous tests are also found at the site. There are no remaining stmctures or buildings at this 

site. 

The Building E7365/E7368 Test Site is located in the westem portion ofthe Maxwell Point 

peninsula. This site was used primarily for testing smoke generators. Dumped generator debris 

(metal parts) was discovered in the area (Smoke Generator Debris Area) but has since been 

removed. Oil, for use during testing of smoke generators, was stored in nine tanks (total capacity 

of 113,000 gallons) located slightly north ofthe test site within an earthen berm. These tanks 

were used from WWII to the mid to late 1960s for storing fog oil. During the fijcl shortiages of 

the late 1970s and the early 1980s, the fog oil tanks were used for surplus fuel storage. In recent 

years, one large spill and several smaller leaks have been recorded. The large spill occurred 

when a heavy rainfall caused oil to overflow the berm. The spill was intercepted by trenches that 

were dug before the spill could reach the Gunpowder River. The total release was probably less 

than 100 gallons; little to no oil reached the Gunpowder River, and contaminated soil was 

removed. The site inspection shows no evidence remains ofthe release of oil from the berm; the 

downgradient area is vegetated with grass. Smaller leaks have occurred from valves and pipe 

joints but have not resulted in significant releases to the environment. The tanks were removed 

in the early 1990s. A wastewater system is associated with Building E7368 for handling of 

wastewater from a shower, toilet, and sink, but this wastewater system has not been in use since 

at least the early 1980s. A supply well was located off the northwestern comer of Building 

E7368; this well was abandoned in 2002. The only remaining building is E7368 and an 

associated storage shed for mowing equipment. 

Other activities at the Building E7365/E7368 Test Site involved vehicle decontaminafion tests 

with DS-2 (a non-aqueous liquid composed of diethylenetriamine, ethylene glycol monomethyl 

ether, and sodium hydroxide). This tesfing was conducted on plasfic sheefing in Building E7365, 

and waste DS-2 was not released to the environment. Additionally, approximately 1,000 to 

2,000 pounds of C-8 decontaminafing emulsion (which contains tetrachlorethylene) was 

prepared. Another activity involved munifions assembly containing CS (tear gas agent) in the 

1960s to early 1970s. The exact locafion of this assembly activity is unknown, but most likely 

occurred in Building E7365 or E7368. Hazardous waste storage also occurred in Buildings 

E7365 and E7368 and included, the storage of C-8 emulsion in dmms. The fioor ofthe storage 

building was covered in plastic and the building was benned. During storage, less than' one 

gallon of emulsion leaked from three dmms. There was no release to the environment, as the 

dmms were oveipacked by containment dmms, and the spill was cleaned up with absorbent 

material. At a later time (March 1986), at least twenty 55-gallon drums containing thionyl 
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chloride were stored for one month in Building E7368. There was no chemical release to the 

environment from this storage. 

Another site feature ofthe Maxwell Point investigation area is the South Beach Munitions 

Dump, which is located along the south beach ofthe Maxwell Point peninsula. This area was 

used as a dump for relafively small caliber munitions (75mm or smaller), most likely before 

WWII. This site is underwater. It is difficult to visually locate the dumped items because the 

items have been covered with sand. The actual size ofthe dump and the amount of disposed 

munitions are not known. However, the observed items extended over an area for more than 

100 feet along the beach. The disposed items were badly corroded, and it is possible that the 

items were bumed prior to disposal. An investigation ofthe shoreline using off-shore 

geophysics (both on ice and over the water), followed by dives, has been recently conducted, but 

no items have been observed. It is very likely that the items, if not previously removed, have 

been washed away by wave acfion. 

Based on site history, potential source areas at the Maxwell Point investigation area may include: 

• waste powder from firing of chemical mortars at the Building E7332 Test Site 

• metal debris around the Building E7340/E7350 Test Site 

• release of chemicals from testing of smoke grenades and pyrotechnic material at the 
Building E7340/E7350 Test Site 

• small leaks of oil and fiael from storage tanks at the Building E7365/E7368 Test Site 

• release of aerosol particles from the smoke cloud produced in the testing of smoke 
generators at the Building E7365/E7368 Test Site 

• spills and leaks of chemicals from use and storage at the Building E7365/E7368 Test 
Site 

• release of chemicals from items disposed at the South Beach Munifions Dump 

L2 PROJECT OBJECTIVES 

The objectiveof the HHRA is to evaluate potential human health risk under current and potenfial 

future condifions at the Maxwell Point Invesfigation Area. The specific objectives ofthe HHRA 

include: 

• Provide background information and a site description. 

• Outline the regulatory basis and guidance for conducting the HHRA. 

• Outline the methods for detennining chemicals of potential concem (COPCs) for the 
HHRA. 
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• Develop a conceptual site model that characterizes relevant contaminant pathways 
and receptors of concem (ROCs). 

• Calculate potential carcinogenic risks and non-carcinogenic hazards to ROCs (e.g., 
any human contact at the site under present or fiature scenarios). 

• Identify areas that pose no unacceptable risks to human health and require no further 
action. 

• Identify areas that may pose a concem to human health and require fiirther 
investigation or action. 

1.3 DATA INCLUDED IN THE HHRA 

Data included in this HHRA were collected from 1999 to 2008 by General Physics Corporafion 

(GP) and Weston Solutions, Inc. The sample locations are biased to areas of likely 

contamination to characterize areas that were most impacted from historic activities. A detailed 

lisfing ofthe sample locafions used in the HHRA is included in Appendix A. Figure 3 shows the 

soil sample locafions collected at the Maxwell Point Investigation Area. The sediment and 

surface water locations are presented in Figure 4, and the groundwater sample locations are 

shown in Figure 5. Groundwater samples were collected from monitoring wells installed for the 

RI. Detailed installation for the monitoring wells is included in the Maxwell Point Investigation 

Area Well Installation Report {G? 2006). 

The HHRA incorporates the results of samples collected and analyzed as part ofthe following 

efforts: 

• GP. 1999. Detailed Remedial Investigafion Work Plan for Clusters 29 and 52 
(Maxwell Point). Final. December 1999. 

• GP. 2001. Addendum 1 to the Detailed Remedial Invesfigafion Work Plan for 
Clusters 29 and 52 (Maxwell Point). Final. 

• .GP. 2003. Other Edgewood Areas Maxwell Point Investigation Area Work Plan for 
Supplemental Remediail Invesfigation Sampling. Final. 

• GP. 2005. Other Edgewood Areas Maxwell Point Investigation Area Addendum 1 to 
the Work Plan for Supplemental Remedial Investigafion Sampling. Final. October 
2003. 

An initial RI sampling effort, as outlined in the Detailed RI Work Plan (GP 1999) was conducted 

in 1999-2000 and resulted in the collection of 4 surface soil, 3 surface water (two rounds each), 3 

sediment, and 3 groundwater (two rounds each) samples. The sample locations were selected to 

assess potentially contaminated locations within Cluster 29 including potential migration 

pathways of contaminants. Specifically, samples were associated with the South Beach 

1-5 



Munifions Disposal Site, the Building E7332 Site, the Building E7340/E7350 Site, and the 

Building E7365/E7368 Test Site. 

The next sampling effort was conducted in 2003-2004 under the Supplemental RI Work Plan 

(GP 2003) and resulted in the collection of 10 surface soil, 21 subsurface soil, 10 surface water 

(two rounds each), and 9 sediment samples. These samples were collected in Cluster 29 to 

determine the environmental impacts of historic activifies on surface media within the Maxwell 

Point investigation area. The soil samples were collected as confirmation sarnples from an x-ray 

fluorescence (XRF) study. The surface water and co-located sediment samples were collected 

downgradient ofthe Building E7332 Site, the Building E7340/E7350 Site, and the Building 

E7365/E7368 Test Site. Follow-on sampling efforts were conducted in 2004-2006 and 2008 and 

resulted in the collection of 12 surface soil, 2 subsurface soil, 6 sediment, and 18 groundwater 

(two rounds each) samples to address data gaps. 

As agreed upon in a 10 October 2007 Project Team Meeting between DSHE, USEPA, and the RI 

contractor, the Maxwell Point Investigation Area is divided into two exposure areas for the 

HHRA. The two areas are termed the Smoke Generator Debris Area (located in the westem 

portion ofthe investigation area) and the Building E7340/7350 Test Site (located in the central to 

eastem portion ofthe investigation area), because the majority ofthe samples were collected.in 

association with these two source areas. Other samples were collected outside ofthe boundaries 

of these sources as part of site characterization efforts, and these samples are included with the 

dataset ofthe nearest exposure area. Therefore, the investigation area is roughly divided into 

westem and eastem exposure areas. All groundwater was grouped into a single evaluation area 

and evaluated for both areas combined. 

1.4 GENERAL HHRA APPROACH 

The risk assessment follows guidance as recommended by the USEPA. Specific application of 

guidance throughout the risk assessment process is detailed in Chapter 2 of this document. The 

HHRA for the Maxwell Point Investigation Area is conducted in accordance with the following 

USEPA Guidance: 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual (Part A) (Interim Final). Report No. EPA/540/1-89/002. Office of 
Emergency and Remedial Response, Washington, DC. USEPA, December 1989a. 

• Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual: (Part B - Development of Risk-Based Preliminary Remediation Goals) 
(7A7/enmFma/;. Publication 9285.7-OlB. Interim. USEPA, 1991a. 



• 

Memorandum: Human Health Evaluation Manual, Supplemental Guidance: 
"Standard Default Exposure Factors ". Office of Solid Waste and Emergency 
Response. OSWER Directive: 9285.6-03. March 25. USEPA, 1991b. 

Exposure Factors Handbook: Volumes I, II, and III. EPA/600/P-95/002a,b,c. 
USEPA, August 1997a. 

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual (Part D). Office of Emergency and Remedial Response, Washington, DC. 
USEPA, December 2002a. 

Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office 
of Superfund Remedial and Technology Innovation. USEPA, July 2004a. 

Risk Based Concentration Tables. USEPA Region III, October 2007a. 

ProUCL Version 4.0. Software developed by USEPA. Obtained on the Intemet at 
http://www.epa.gov/ nerlesdl/tsc/software.htm. Las Vegas Technical Support Center 
for Monitoring and Site Characterizafion. U.S. EPA, 2007b. 

1-7-

http://www.epa.gov/


2. RISK ASSESSMENT METHODOLOGY 

The HHRA evaluates potenfial sources of contaminafion and routes of migrafion based on 

current and potential fiiture site uses. The HHRA results are based upon potential exposure 

pathways that can occur or are reasonably likely to occur in the future at the Maxwell Point 

Investigation Area. The HHRA is conducted to determine baseline risks associated with 

exposure to the investigafion area. The baseline risk assumes no remedial actions or other means 

of exposure reduction (i.e., the use of personal protective equipment (PPE), digging restrictions, 

etc.). The HHRA evaluates the reasonable maximum exposure that has the potential to occur at 

the site. As a result, risks calculated in the HHRA are considered potential and should be used as 

a guideline in making risk management decisions. 

Non-carcinogenic hazards and carcinogenic risks are evaluated using USEPA guidance 

(USEPA 1989a), and the HHRA includes an uncertainty secfion to address uncertainties inherent 

to the risk assessment process. The HHRA methodology involves a four-step process: hazard 

identification, exposure assessment, toxicity assessment, and risk characterization. A brief 

description: of each step is provided below. 

In the hazard assessment, site-specific monitoring data are evaluated, COPCs are selected for 

inclusion throughout the remainder ofthe risk assessment, and the rationale for their selecfion is 

documented. The hazard assessment is discussed further in Section 2.1. 

In the exposure assessment, the human population, or groups of individuals potentially exposed 

to COPCs (i.e., potential human receptors) are characterized. From the many potential pathways 

of exposure, pathways applicable to potential receptors at the site are identified (i.e., ingestion, 

inhalation). COPC exposure concentrations are estimated based upon the site-specific 

monitoring data. The concentrafions of COPCs in relevant media (e.g., soil, air) are converted 

into systemic doses, taking into account rates of contact (e.g., ingestion rates) and absorption 

rates of each COPC. The magnitude, frequency, and duration of these exposures are then 

integrated to obtain estimates of daily intakes over a specified period of time (e.g., lifefime, 

activity-specific duration). Section 2.2 presents further details concemlng the exposure 

assessment. ' 

In the toxicity assessment, the relationship between extent of exposure and extent of toxic injury 

or disease is estimated for each COPC. Chemical-specific toxicity values, such as cancer slope 

factors (SFs) for carcinogenic compounds and reference doses (RfDs) or reference 

concentrations (RfCs) for non-carcinogens are presented along with a discussion of their 
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scientific basis and derivation. Further discussion ofthe toxicity assessment is provided in 

Section 2.3. 

Risk characterization integrates the results ofthe toxicity assessment and the exposure 

assessment to derive quantitafive esfimates of human health risk, including the risk of both 

cancer and of non-carcinogenic effects. The major uncertainfies and limitations associated with 

the estimates of risk and their potential ramificafions are presented in this secfion. Secfion 2.4 

presents the risk characterization., 

2.1 HAZARD ASSESSMENT 

The hazard assessment is the first step ofthe HHRA process. A hazard assessment is conducted 

to determine COPCs at the site. In the hazard assessment, site-specific data are analyzed and 

compared to risk-based screening values. Screening is conducted to determine COPCs and 

whether the area warrants further evaluafion. The following secfions summarize the hazard 

assessment performed for this HHRA. 

2.1.1 Data Quality Evaluation 

Inclusion or exclusion of data on the basis of analytical qualifiers is performed in accordance 

with USEPA guidance (USEPA 1989a). The first step in the HHRA process is the evaluation of 

analytical data on the basis of qualifiers in each medium of concem. 

• Analytical results bearing the R qualifier (indicating that the data was rejected during 
the validation process) are not used in the HHRA. 

• Analytical results bearing the U or UJ qualifier (indicating that the analyte is not 
detected at the given reporting limit [RL]) are retained in the data set and considered 
non-detects. Where warranted for statistical purposes, each COPC is assigned a 
numerical value equal to its RL. 

• Analytical results bearing the J qualifier (the reported value is esfimated), D qualifier 
(the compounds in an analysis are at a secondary dilufion factor), K qualifier 
(reported value may be biased high), L qualifier (reported value may be biased low), 
N qualifier (the spiked recovery is not within control limits), E qualifier (reported 
value is estimated because ofthe presence of interference), P qualifier (there is 
greater than 25% difference for detected concentrations between the two GC 
columns), and "*" qualifier (the duplicate analyses is not within control limits) are 
retained at the measured concentration. 

• Analytical results bearing the B or BJ qualifier are retained for further analysis. 
Analytical results for inorganic compounds are evaluated according to USEPA 
guidance (USEPA 1989a) for inorganic COPCs bearing the B or BJ qualifiers (which 
indicate that the reported value is less than the contract-required detection limit, but 
greater than the instmment detection limit). Inorganic COPCs bearing the B or BJ 
qualifiers are retained in the data set at the measured concentration. Analytical results 
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for organic compounds bearing the B qualifier (blank-related data) are evaluated as 
non-detects. 

If duplicate samples are collected or duplicate analyses are conducted on a single sample, the 

following guidelines are employed to select the appropriate sample measurement: 

• If both samples/analyses show that the analyte is present, the average ofthe two 
detected concentrations is retained for analysis, based on conservative professional 
judgment; 

• If both samples/analyses are not detected, the average ofthe two RL concentrafions is 
retained for analysis; and 

• If only one sample/analysis indicated that the analyte is present, it is retained for 
analysis and the non-detect value is discarded. 

2.1.2 Risk-Based Screening 

After the data quality evaluation, detected chemicals are subjected to a risk-based screening. For 

the risk-based screening, the maximum detected concentration of detected chemicals is compared 

to the USEPA Region III Risk-Based Concentrations (RBCs) (USEPA 2007a). The RBCs are 

based on specific, conservative, fixed levels of risk. For carcinogens, this risk level is 10" , 

which is the lower bound for potenfial acceptable carcinogenic risk as defined by the NCP 

(USEPA 1990). For non-carcinogens, the RBCs are based on a hazard quotient (HQ) of 1.0. Per 

USEPA Region III guidance (USEPA 1993), one-tenth ofthe RBC for non-carcinogens is used. 

These fixed risk levels are conservative to account for potential additivity or cumulative effects 

of multiple chemicals and are, thus, protective of human health. 

If a chemical-specific maximum detected concentration is below the chemical-specific RBC, that 

chemical is eliminated from further considerafion as a COPC for that medium. If the maximum 

concentration is detected at levels greater than the RBC or other screening criteria (e.g., MCLs 

[Maximum Contaminant Levels]), the chemical is retained for further analysis. Chemicals, 

detected at the site that do not have a Region 111 RBC are evaluated via surrogates or using 

Applicable or Relevant and Appropriate Requirements (ARARs) as indicated in the screening 

tables. 

Region III RBCs used in the selection of COPCs are medium- and receptor-specific. When a 

residential|0r trespasser scenario is evaluated, soil concentrations are compared to the Region 111 

residential soil RBCs. When an industrial scenario is evaluated (i.e., maintenance worker, 

commercial worker, constmction worker), soil concentrations are compared to the Region 111 

industrial soil RBCs. 
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For sediment, the soil RBCs are increased ten times to more closely represent the types of 

exposure that are likely to occur in sediment (EA 2005). Surface water maximum concentrations 

are compared to the tap water RBCs. To account for surface water exposure, the tap water RBCs 

are increased by a factor of ten (EA 2005). 

The maximum concentrations of essential nutrients are compared to dietary Allowable Daily 

Intakes (ADIs). Essential nutrients include calcium, magnesium, potassium, and sodium. 

Essenfial nutrients detected at levels below ADIs are considered unlikely to cause adverse effects 

to humans and are eliminated from fiirther analysis. 

The maximum detected lead concentrations in soil and sediment are compared to the residential 

soil screening level (RSL) of 400 mg/kg and an industrial soil screening level (ISL) of 

1,000 mg/kg per USEPA Region III policy (USEPA 1989b). The maximum detected lead 

concentrations in surface water are compared to the USEPA's action level (AL) of 15 \ig/L for 

lead in residential and public drinking water (USEPA 2002b). The AL is for lead in public 

drinking water supplies, which is not applicable to surface water unless it is used as a drinking 

water source. However, no other human health criteria for lead in surface water are available. 

As a result, the AL for lead in drinking water is used for screening and comparison purposes. 

2.1.3 Analytes Exceeding Risk-Based Screening Levels 

The occurrence, distribution, and selection of analytes in each medium are represented in 

medium-specific tables following the USEPA's Risk Assessment Guidance for Superfund 

(RAGS) D format (USEPA 2002a). The tables are scenario-specific and present the minimum 

and maximum detected concentrations, the location ofthe maximum detected concentrations, as 

well as the frequency of detection (FOD) for each chemical detected. Analytes that exceed 

screening criteria are presented in bold type. 

2.1.4 Background Comparison Results 

Inorganic chemicals detected at concentrations exceeding the Region III RBCs and ADIs are 

compared to background data contained in the APG Installafion Restoration Program (IRP) 

Reference Sampling and Analysis Program (RSAP) Soil, Sediment, and Surface Water 

Reference Data Report (ICF KE 1995a,b). Inorganic chemicals detected at concentrations 

exceeding risk-based screening levels, but within reference levels, are evaluated quantitatively as 

COPCs in the HHRA in accordance with USEPA guidance (USEPA 2002c). In addition, 

inorganic COPCs are evaluated qualitatively in comparison to the reference data in the 

uncertainty assessment ofthe HHRA. 
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2.2 EXPOSURE ASSESSMENT 

The second step ofthe HHRA process is the exposure assessment. In the exposure assessment, 

the human population, or groups of individuals potentially exposed to site media (i.e., potential 

human receptors) are identified. Pathways applicable to potential receptors at the site are 

identified from the many potenfial pathways of exposure. The COPCs in site media are 

converted into systemic doses, taking into account rates of contact (e.g., ingestion rates) and 

absorption rates of different COPCs. The magnitude, frequency, and duration of these exposures 

are then integrated to obtain esfimates of daily doses over a specified period of time (e.g., 

lifetime, acfivity-specific duration). 

Actual pathways and receptors that are assessed for quantitative evaluation are medium-specific. 

An exposure pathway describes a mechanism by which a population or individual may be 

exposed to chemicals present at a site. A completed exposure pathway requires the following 

four components: 

• A source and mechanism of chemical release to the environment 

• An environmental transport medium for the released chemical 

• A point of potential human contact with the contaminated medium 

• A human exposure route at the point of exposure 

All four components must exist for an exposure pathway to be complete and for exposure to 

occur. Incomplete exposure pathways do not result in actual human exposure and are not 

included in the exposure assessment and resulting risk characterization. 

2.2.1 Conceptual Site Models 

A conceptual site model has been developed to show potential sources of contamination, routes 

of migration, and receptors evaluated in this HHRA. Pathways begin from potential sources and 

progress through the environment through various fate and transport processes to potential 

human receptors. Figure 6 presents the conceptual model. Table 2-1 also details the selection of 

exposure pathways for each potential receptor. The rationale for the selection of receptors and 

pathways of concem in the conceptual site models is discussed below. 

Based on site use and designafion, receptors are evaluated for the Maxwell Point Investigation 

Area as discussed in the Approach Document (EA 2005). Potential receptors considered include 

adolescent trespasser, maintenance worker, commercial worker, constmcfion worker, and 

resident adult and child. Potential receptors may be exposed to selected media. Media evaluated 

for the Maxwell Point investigation area include: surface soil, total soil (surface and subsurface 
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soil combined), surface water, sediment, and groundwater. Surface soil samples were collected 

from 0 to 2 ft bgs, and subsurface soil samples were collected greater than 2 ft bgs. Soil sample 

locations were located with no bias towards any particular area ofthe site, as well as from 

locations placed specifically to characterize potential contaminant sources. Surface water and 

sediment sample locations within the Gunpowder River were located equal distance around the 

perimeter ofthe site. In addition, some sediment sample locations are located within the on-site 

wetlands. Groundwater samples were collected from monitoring wells installed for the RI effort. 

Monitoring well installation is further detailed in the Maxwell Point Investigation Area Well 

Installation Report (GP 2006). 

2.2.2 Receptors of Concern 

When conducfing an exposure assessment, USEPA (1989a, 1991a,b) guidance requires that 

plausible exposure under both current and future land-use be evaluated in the HHRA. 

Accordingly, potential receptors are idenfified for both current and future use scenarios. The 

HHRA evaluates the risk to a range of onsite human receptor populations that are either currently 

or are reasonably anticipated to visit the site. The following receptors are evaluated for both 

areas ofthe Maxwell Point Invesfigation Area. 

2.2.2.1 Current Use Receptors 

Under the current land use scenario, receptors include the adolescent trespasser and maintenance 

worker. Current use receptors are also considered potential future use receptors. These receptors 

are described in more detail in the following paragraphs. 

Adolescent Trespasser -

Under current land use, trespassers are a possibility for the Maxwell Point Investigafion Area. 

Exposure pathways and parameters are the same regardless of current or future land use. An 

adult trespasser is.not considered in this HHRA because the adolescent trespasser represents a 

more conservative exposure scenario. It is assumed that these receptors are exposed to 

contaminated surface soil, surface water, and sediment while onsite. Specific exposure pathways 

for an adolescent trespasser include: 

• inhalation of fugitive dust from surface soil; 

• dermal contact with surface soil, surface water, and sediment; and 

• incidental ingestion of surface soil, surface water, and sediment. 

The adolescent age group of 7 tol 6 years old is used to span 10 years after the 0-6 years of 

childhood and is considered under both the current and potential future land use scenarios. 
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Maintenance Worker -

Maintenance workers are a possibility at the Maxwell Point invesfigafion area. A maintenance 

worker is assumed to perform maintenance type activities, which include site inspecfions, 

general maintenance of buildings and property, and minimal digging. Specific exposure 

pathways for a maintenance worker include: 

• inhalation of particulates from surface soil; 

• dermal contact with surface soil, surface water, and sediment; and 

• incidental ingestion of surface soil, surface water, and sediment. 

The maintenance worker is assumed to be an adult and is considered under both the current and 

potenfial future land use scenarios. 

2.2.2.2 Future Use Receptors 

It is probable that future land use for the Maxwell Point investigafion area will include industrial 

scenarios with resulting commercial, maintenance, and constmction workers, as well as, 

trespasser receptors. A residential fiiture land use for the Maxwell Point investigation area is an 

unlikely scenario. However, residential receptors are presented in this HHRA as a conservative 

evaluafion and in the event future land use changes. 

Commercial Worker -

Future land use scenarios could include the development ofthe Maxwell Point investigafion area 

for industrial use. This receptor may result from the future constmction of office space, 

warehouses, miscellaneous buildings, or research areas that would be occupied by full-time 

employees. Commercial workers are assumed to mainly work within enclosed building areas 

and occasionally visit other areas ofthe invesfigation area. The presence of commercial workers 

within office spaces or other buildings would require constmcfion to occur within the site. As a 

result, surface soil and subsurface soil would be mixed during constmction acfivities. This 

would result in a total soil media. Specific exposure pathways for a commercial worker include: 

• incidental ingesfion of total soil; 

• dermal contact with total soil; and 

• inhalafion of fugitive dust from total soil. 

The commercial worker is assumed to be an adult and is considered under future land use 

scenarios. 
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Construction Worker -

Future land use scenarios could include the development ofthe Maxwell Point investigation area 

for industrial use. As a result, the constmction worker would be present during development. 

As a result of construction activities, the constmction worker would be exposed to media both on 

the surface and at depths. Within the Maxwell Point Investigation Area, groundwater is 

encountered from 8 ft below ground surface (bgs) to 23 ft bgs. While is unlikely that 

constmction would extend to an 8 ft or deep depth, the constmction is evaluated for exposure to 

the groundwater media as a conservative measure. Specific exposure pathways for a 

constmcfion worker include;: 

• inhalation of fugitive dust from total soil; 

• dermal contact with total soil; 

• incidental ingestion of total soil; 

• incidental ingestion of groundwater while digging; and 

• dermal contact with groundwater while digging. 

The constmction worker is assumed to be an adult and is considered under the potential future 

land use scenarios. 

Resident -

The development ofthe Maxwell Point Investigation Area for residential use is an unlikely 

future scenario. However, the resident is considered in this HHRA as a conservafive measure 

and in case fijture land use changes in the future. Any residences within the Maxwell Point 

Invesfigation Area will require extensive development and constmcfion acfivifies. As a result, 

soil within the investigafion area would be mixed resulting in a total soil exposure. It is assumed 

that any residences would use jgroundwater as a tap water source, even though a public water 

supply is available. In addifion, residents could be exposed to volatiles that infiltrate into 

buildings from groundwater. Modeling this exposure pathway requires use of USEPA's Johnson 

and Ettinger model (USEPA 2003a). The Maxwell Point Invesfigation Area is surrounded by 

Gunpowder River, and wetland areas are present on-site. As a result, the resident could be 

exposed to surface water and sediment within these areas during recreational activities. Specific 

exposure pathways for a resident include: 

• inhalation of fugitive dust from total soil; 

• dermal contact with total soil, surface water, and sediment; 

• incidental ingestion of total soil, surface water, and sediment; 

2-8 



• ingestion of and dermal contact with groundwater when used as tap water; 

• inhalafion of VOCs from groundwater while showering (adult only); and 

• inhalation of VOCs from groundwater through vapor intmsion. 

Two age groups are considered for the residenfial scenario, including an adult and a child. The 

age group for the child is assumed at 0 to 6 years. The adult age group is considered an 

individual greater than 6 years of age. Both the adult and child residential receptors are 

considered only under ftiture land use scenarios. 

2.2.3 Selection of Exposure Point Concentrations 

Exposure point concentrations (EPCs) are derived to quantify concentrations of analytes. In this 

HHRA, EPCs are derived as representafive of a RME scenario and are used in the quantification 

of potential risk. To determine the RME EPC, statistical analyses ofthe COPC concentrafions 

are performed. Samples used in the HHRA are presented in Appendix A. 

Reported concentrafions, as discussed in Section 2.1.1, are used to calculate the 95th percenfile 

upper confidence limit on the mean (95UCLM) for COPCs in each medium (USEPA 1989a). 

The 95UCLM will be determined based on the USEPA ProUCL program (USEPA 2007b). The 

first step in estimafion of an EPC is to determine how medium-specific environmental data for a 

COPC is distributed (i.e., normal, log-normal, non-parametric, etc.). The second step is to 

calculate the 95UCLM using a methodology appropriate for the distribution, sample size and 

variance of each COPC data set. The ProUCL program calculates both the data distribufion and 

the 95UCLM. Outputs from this program are provided for each COPC in each medium in 

Appendix B. In cases where the 95UCLM values exceed the maximum detected concentrafion, 

the maximum detected concentration is used as the EPC (USEPA 2007b). 

2.2.4 Exposure Intake Equations 

The next step in the exposure assessment is to estimate COPC intakes for each pathway 

considered in the assessment. In the exposure assessment, two different measures of intake are 

provided, depending on the nature ofthe effect being evaluated. When evaluating longer-term 

(i.e., subchronic and chronic) exposures to chemicals that produce adverse non-carcinogenic 

effects, intakes are averaged over the period of exposure (i.e., the averaging time [AT]) 

(USEPA 1989a). This measure of intake is referred to as the average daily intake (ADI) and is a 

less than lifetime exposure. For chemicals that produce carcinogenic effects, intakes are 

averaged over an entire lifetime and are refeired to as the lifetime average daily intake (LADI) 

(USEPA 1989a). 
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The generic equation to calculate intakes is given below: 

.^..^- EPCxIFxEFxEDxRAF ^„ .„ .̂ ,. 
(L)ADI = X CF (Equation 1) 

BW X AT 

where: 

(L)ADI = (Lifetime) Average daily intake (mg/kg-day) 

EPC = Concentration in a specific medium (mg/kg or ug/L) 

IF = Intake factor' (mg/day or L/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

RAF = Relative absorption factor (unifiess) 

BW = Body weight (kg) 

AT = Averaging fime (days) 

CF = Conversion Factor (10"^ kg/mg or 0.001 L/cm^) 

2.3 TOXICITY ASSESSMENT 

Toxicity assessment is the third step ofthe HHRA process. The toxicity assessment considers 

the types of potenfial adverse health effects associated with exposures to COPCs; the relafionship 

between the magnitude of exposure and potential adverse effects; and related uncertainfies, such 

as the weight of evidence of a particular COPCs carcinogenicity in humans. USEPA guidance 

(USEPA 1989a) specifies that the assessment be accomplished in two steps: hazard 

identification and dose-response assessment. Hazard identificafion is the process of determining 

whether studies claim that exposure to a COPC may cause the incidence of an adverse effect. 

USEPA specifies the dose-response assessment, which involves: (1) USEPA's quanfitafive 

evaluafion ofthe exisfing toxicity information, and (2) USEPA's characterizafion ofthe 

relationship between the dose ofthe COPC administered or received, and the incidence of 

potentially adverse health effects in the exposed population. From this quanfitafive dose-

response relationship, specific toxicity values are derived by USEPA that can be used to esfimate 

the incidence of potentially adverse effects occurring in humans at different exposure levels. 

(USEPA 1989a). These USEPA-derived toxicity values are called RfDs for non-carcinogens and 

SFs for potenfial carcinogens. Compounds lacking values, for which surrogates cannot be 

The intake factor is the product ofall intake variables that, when multiplied by the concentration ofthe chemical of 

potential concem in a specific medium, results in an estimate ofthe chemical intake in mg/kg-day for that population and 

exposure pathway. Intake factors may include ingestion rate, inhalation rate, body surface area exposed to soil or water, 

dermal permeability constants, and soil adherence factors. 
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substituted, are not assessed quantitatively. Qualitative analysis of these compounds is provided 

in the Uncertainties Section. 

In accordance with RAGS A (USEPA 1989a), toxicological profiles for COPCs are provided in 

Appendix C. The toxicological profiles present a short description ofthe toxic effects ofthe 

COPC. The toxicological profile also indicates the effects associated with exposure to the 

COPC, and the concentration at which adverse effects are expected. 

Toxicity values are selected in keeping with appropriate exposure duration and USEPA guidance 

(USEPA 1989a and 2003b). Tier 1 values are found using the Integrated Risk Information 

System (IRIS) for established, current values (USEPA 2009). When toxicity values are not 

available from IRIS, Tier 2 values are then examined. 

Tier 2 values are USEPA's Provisional Peer Reviewed Toxicity Values (PPRTVs), which are 

developed by the Office of Research and Development, the National Center for Environmental 

Assessment (NCEA), and the Superfund Health Risk Technical Support Center on a chemical-

specific basis when requested by the Superfimd program. 

Tier 3, other toxicity values, are considered when Tier 1 or Tier 2 toxicity values are not 

available. These toxicity values are taken from additional USEPA and non-USEPA sources and 

are chosen based on the most current and best peer-reviewed source available. Health Effects 

Assessment Summary Tables (HEAST) (USEPA 1997b), the Califomia EPA Office of 

Environmental Health Hazard Assessment (OEHHA) Toxicity Criteria Database (CalEPA 2009), 

and the Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels 

(MRLs) (ATSDR 2008) are the Tier 3 sources ufilized for this HHRA. 

i 

Toxicity values used for exposures that involve dermal contact with chemicals typically require 

adjustment ofthe oral toxicity values (oral RfDs or SFs). This adjustment accounts for the 

difference between the daily intake dose through dermal contact as opposed to ingestion. Most 

toxicity values are based on the actual administered dose and must be corrected for the percent of 

chemical-specific absorption that occurs across the gastrointestinal tract prior to their use in 

dermal contact risk assessment (USEPA 1989a, 2004). The chemical-specific parameters 

utilized in assessing dermal exposure, gastrointestinal dermal absorption factor (GIABS)'and the 

demial absorption factor (ABS), are selected based on latest USEPA dermal guidance ' 

(USEPA 2004). Additional chemical-specific parameters not provided in the latest USEPA 

guidance is taken from the Toxicity and Chemical-Specific Factors Database (USDOE 2009), 

which is updated regularly. 
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2.3.1 Toxicity Assessment for Non-Carcinogens 

The methodology used by USEPA for deriving non-cancer reference values for non-carcinogens 

and site-specific considerations for modifying or using these concentrafions are discussed in 

detail in USEPA guidance (USEPA 2009). Non-carcinogens are typically judged to have a 

threshold daily dose below which deleterious or harmful effects are unlikely to occur. This 

concentrafion is called the no-observed-adverse-effect-level (NOAEL), and may be derived from 

either animal laboratory experiments or human epidemiology invesfigations (usually workplace 

studies). In developing a toxicity value or human NOAEL for non-carcinogens (i.e., an RfD), 

the regulatory approach is to (1) identify the critical toxic effect associated with chemical 

exposure (i.e., the most sensitive adverse effect); (2) idenfify the threshold dose in either an 

animal or human study; and (3) modify this dose to account for interspecies variability (where 

appropriate), differences in individual sensitivity (within-species variability), and other 

uncertainty and modifying factors. 

Uncertainty factors (UFs) are intended to account for specific types of uncertainty inherent in 

extrapolation from the available data. The modifying factor (MF) accounts for the confidence in 

the scientific studies from which toxicity values are derived, according to such parameters as 

study quality and study reproducibility. The UFs are generally 10-fold, default factors used in 

operationally deriving the RfD and RfC from experimental data. UFs less than 10 can be used. 

A UF of 3 can be used in place of one-half power (10^^) when appropriate. The UFs are 

intended to account for (1) variation in susceptibility among the members ofthe human 

population (i.e., inter-individual or intraspecies variability); (2) uncertainty in extrapolafing 

animal data to humans (i.e., interspecies uncertainty); (3) uncertainty in extrapolating from data 

obtained in a study with less-than-lifetime exposure (i.e., extrapolating from subchronic to 

chronic exposure); (4) uncertainty in extrapolating from a lowest-observed-adverse-effect-level 

(LOAEL) rather than from a NOAEL; and (5) uncertainty associated with extrapolation when the 

database is incomplete. The maximum UF for the derivation of the RfC is 3,000. The 

theorefical maximum UF for the derivafion ofthe RfD is 10,000. However, the USEPA has 

recenfiy begun limiting the total uncertainty factors applied to 3,000. 

A MF ranging from 0 to 10 is included to reflect a qualitative professional assessment of 

addifional uncertainties in the critical study and in the entire database not addressed by the 

uncertainty factors.. The default value for the MF is 1. The USEPA disconfinued the use ofthe 

modifying factor in 2004. However, toxicity values for some chemicals, derived before 2004, 

sfill contain a modifying factor. The use of these factors is a conservative approach for 

protection of human health and is likely to overesfimate the toxic potency associated with 

chemical exposure. The RtDs and RfCs provided in this HHRA take into account the associated 
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uncertainty/modifying factors identified by the USEPA. To calculate the RfD/RfC, the 

appropriate NOAEL is divided by the product ofall the applicable UFs and the MF. 

This is expressed as: 

RfD = NOAEL / (UF 1 X UF2... X MF) (Equation 2) 

The resulting RfD is expressed in units of milligrams of chemical per kilogram of body weight 

per day (mg/kg-bw/day). 

2.3.2 Toxicity Assessment for Carcinogenicity 

Unlike non-carcinogens, carcinogens are generally assumed to have no threshold. There is 

presumed tp be no level of exposure below which carcinogenic effects will not manifest 

themselves. This "non-threshold" concept supports the idea that there are small, finite 

probabilities of inducing a carcinogenic response associated with every level of exposure to a 

potential carcinogen. USEPA uses a two-part evaluation for carcinogenic effects. This 

evaluafion includes the assignment of a weight-of-evidence classification and the quantification 

of a cancer toxic potency concentration. Quantification is expressed as an SF or an inhalation 

unit risk (lUR), which reflects the dose-response data for the carcinogenic endpoint(s) 

(USEPA 2009). 

The weight-of-evidence classification system assigns a letter or alphanumeric (A through E) to 

each potential carcinogen that reflects an assessment of its potential to be a human carcinogen.^ 

The weight-of-evidence classificafion is based on a thorough scienfific examination ofthe body 

of available data. Only compounds that have a weight-of-evidence classificafion of C or above 

are considered to have carcinogenic potential in this risk assessment. 

The SF and the lUR is the upper 95' percenfile confidence limit ofthe probability of response 

per unit daily intake of a chemical over a lifetime. Typically, the SF and lUR is used toesfimate 

the upper-bound lifetime probability of a person developing cancer from exposure to a given 

concentration of a carcinogen. SFs and lURs are generally based on experimental animal data, 

unless suitable epidemiological studies are available. Because ofthe difficulty in detecting and 

measuring carcinogenic endpoints at low exposure concentrafions, SFs and lURs are typically 

2 

A = a known human carcinogen; Bl = a probable human carcinogen, based on sufficient animal data and limited 

human dala; B2 = a probable human carcinogen based on sufficient animal data and inadequate or no human data; C = a 

possible human carcinogen; D = not classifiable as to human carcinogenicity; and E = evidence of non-carcinogenicity for 

humans. 
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developed by using a model to fit the available high-dose, experimental animal data, and then 

extrapolating downward to the low-dose range to which humans are typically exposed. USEPA 

recommends the linear multistage model to derive an SF and lUR. The model is conservative 

and provides an upper bound esfimate of excess lifetime cancer risk. 

2.3.3 Special Chemicals - Lead 

According to the USEPA, lead is classified as a B2, probable human carcinogen. However, the 

USEPA has not idenfified a toxicity value for use in quantifying carcinogenic risks. Ln the 

absence of any USEPA-published toxicity values for lead, it is currently not possible to perform 

a quantitative risk estimate for lead exposures using standard USEPA methodology. 

Blood lead levels are the indicator of excess lead exposure in humans. Modeled blood level 

results are compared to the established cutoff value or acceptable blood-lead threshold of 10 pg 

lead/dL. This blood level is considered protective of human health for children. Where lead is a 

residential scenario COPC in soil, lead risks for potential fiiture residents are evaluated using 

U.S. EPA's Integrated Exposure Uptake Biokinetic Model (lEUBK) Lead Model 

(USEPA 2007b) using an average lead concentration in soil where lead is a COPC. WTiere lead 

is an industrial scenario COPC in soil, lead is modeled using Recommendations ofthe Technical 

Review Workgroup (TRW) for Lead, An Interim Approach to Assessing Risks Associated with 

Adult Exposures to Lead in Soil (USEPA 2003a). 

Both the lEUBK Lead Model and the Adult Exposure to Lead Model are used to model blood 

lead levels for exposure to lead in soil and groundwater. When lead is considered a COPC in 

surface water and sediment, a qualitative assessment will be made because the aforementioned 

lead models are not designed to account for lead in surface water or sediment. 

2.4 RISK CHARACTERIZATION 

Risk characterization is the fourth step ofthe HHRA process. In this step, the toxicity values are 

combined with the estimated chemical intakes for the receptor populations to quantitafively 

estimate both carcinogenic risks and non-carcinogenic hazards. Effects are estimated for each 

receptor of concem. 

2.4.1 Hazard Index for Non-Carcinogenic Effects 

The potential human health risks associated with exposures to non-carcinogenic COPCs are 

estimated by comparing the ADI with the chemical-specific RfD, as per USEPA Guidance 

.(USEPA 1989a). 

An HQ is derived for each COPC, as shown in the equation below: 
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ADI 
HQ = ^^=^ (Equation 3) 

where: 

HQ = Hazard Quotient; ratio of average daily intake level to acceptable daily 

intake level (unitless) 

ADI = Esfimated non-carcinogenic average daily intake (mg/kg-day) 

RfD = Reference dose (mg/kg-day) 

If the average daily dose exceeds the RfD, the HQ will exceed a ratio of one (1.0) and there 

may be concem that potential adverse systemic health effects will be observed in the exposed 

populations. If the ADI does not exceed the RfD, the HQ will not exceed. 1.0 and there will be 

no concem that potential adverse systemic health effects will be observed in the exposed 

populations. However, if the sum of several HQs exceeds 1.0, and the COPCs affect the same 

target organ, there may be concem that potential adverse systemic health effects will be observed 

in the exposed populations. In general, the greater the value of the HQ above 1.0, the greater the 

level of concem. However, the HQ does not represent a statistical probability that an adverse 

health effect will occur. 

For consideration of exposures to more than one chemical causing systemic toxicity via several 

different pathways, the individual HQs are summed to provide an overall hazard index (HI). If 

the HI is less than 1.0, then no adverse health effects are likely to be associated with exposures at 

the site. However, if the total HI is greater than 1.0, separate endpoint-specific His may be 

calculated based on toxic endpoint of concem or target organ (e.g., HQs for neurotoxins are 

summed separately from HQs for renal toxins). Only if an endpoint-specific HI is greater than 

1.0 is there reason for concem about potenfial health effects for that endpoint. 

2.4.2 Carcinogenic Risks 

Carcinogenic risk is estimated as the incremental probability of an individual developing cancer 

over a lifetime as a result of exposure to a potential carcinogen. The numerical estimate of 

excess lifetime cancer risk is calculated by multiplying the LADI by the risk per unit dose (SF). 

This is shown in the following equation: 

Risk = LADI xSF (Equafion 4) 

where: 
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Risk = Unitless probability of an exposed individual developing cancer 

LADI = Lifetime cancer average daily intake (mg/kg-day) 

SF = Cancer slope factor (mg/kg-day)'' 

Because the SF is the statistical 95' percent upper-bound confidence limit on the dose-response 

slope, this method provides a conservative, upper-bound estimate of risk. 

It should be noted that the interpretation of the significance ofthe cancer risk estimate is based 

on the appropriate public policy. USEPA in the NCP (40 CFR Part 300) (USEPA 1990) states 

that: 

"...For known or suspected carcinogens, acceptable exposure levels are generally 

concentration levels that represent an excess upper bound lifetime cancer risk to an 

individual of between I0~ and 10~ ." 

2.4.3 Lead 

Infants and young children are the most vulnerable populations exposed to lead and have been 

the focus of USEPA's risk assessment efforts. The relatively high vulnerability of infants and 

children results from a combination of factors: (1) an apparent intrinsic sensifivity of developing 

organs to lead; (2) behavioral characteristics that increase contact with lead from soil and dust 

(e.g., mouthing behavior); (3) various physiologic factors resulting in a greater deposition of 

airbome lead in the respiratory tract and greater absorption efficiency from the gastrointestinal 

tract in children than in adults; and (4) transplacental transfer of lead that establishes a lead 

burden in the fetus, thus increasing the risk associated with additional exposure during infancy 

and childhood. 

For resident children, the risks associated with lead are estimated using the USEPA's lEUBK 

Model. The lEUBK Model is used to estimate blood lead concentrafions resulting from 

exposure to environmental sources. The lEUBK Model is a three-stage method for esfimafing 

total blood lead levels. First, the intake of lead from each source is assessed. Second, the uptake 

of lead from each source is detennined. Finally, the relafionship between the uptake of lead and 

blood lead concentration is applied using the "Integrated Metabolic Model for Humans of All 

Ages," as revised by Harley and Kneip (1985). 

The Harley and Kneip model incorporates total uptake of lead derived from all exposures and the 

distribution of lead to the four body compartments (blood, bone, liver, and kidney) in which 

95 percent ofthe lead is found. The model is based on the distribufion and equilibrium of stable 

. lead and a naturally occurring radioactive lead isotope in the bodies of infant and child baboons 
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and in humans during continuous lead exposure. The model was validated through data 

collected from lead smelter sites, experimental data on blood lead concentrafions in infants, and 

studies of lead accumulation in bones under controlled condifions in adults (USEPA 1989b). 

The model predicts a linear increase in blood lead levels with increasing lead uptake. However, 

above a blood lead concentration of 30 |Ag/dL, the relationship is not linear (USEPA 1989b). 

Therefore, this model may only be applied for moderately low lead uptakes. 

The USEPA has created a software program ofthe lEUBK Model, for predicting blood lead 

levels in children 0-84 months. The most current software is IEUBKwin32vl .0.264 

(USEPA 2007b). The lEUBK Model is used in this risk assessment for estimafing blood lead 

levels in children where lead is considered a COPC in soil. Standard default values used as input 

parameters for the model are described in USEPA guidance (USEPA 2002d). The model output 

is a probability distribution function describing the percentage of children predicted to have 

blood-lead levels exceeding 10 pg/dL. To achieve a specific level of protecfiveness, the.USEPA 

has established a limit to exposure to soil lead levels such that a typical (or hypothetical) child 

would have an estimated risk of no more than 5 percent exceeding the 10 ug/L blood lead level 

(USEPA 1994). The 10 ug/dL blood lead level is based upon analyses by the Centers for 

Disease Control (CDC) and the USEPA that reveal blood lead levels of 10 ug/L and higher result 

in health effects in children (USEPA 1994). More specific informafion on this model is 

contained in USEPA's Guidance Manual for the lEUBK Model for Lead in Children, 

December 1994. 

For estimating blood-lead levels in site workers, the USEPA TRW for Lead has developed a 

model to predict blood-lead levels in adult workers (USEPA 2003a). This model is mn to assess 

potential workers under a commercial setting. Model default parameters are used to predict 

blood lead impacts for female workers and their potential children (embryonic) due to site . 

exposure. 
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3. MAXWELL POINT INVESTIGATION AREA, 

BUILDING E7340/7350 TEST SITE RISK ASSESSMENT 

3.1 SITE DESCRIPTION 

The Maxwell Point Investigation Area, Building E7340/7350 Test Site data grouping includes 

the Building E7340/7350 Test Site and the Building E7332 Test Site. This data grouping 

encompasses the eastem portion ofthe investigation area. A detailed site history for these areas 

is provided in Section 1.1. 

3.2 SAMPLES INCLUDED IN THE HHRA FOR MAXWELL POINT 
INVESTIGATION AREA - BUILDING E7340/7350 TEST SITE 

Surface soil, total soil (surface and subsurface soil combined), surface water, and sediment are 

evaluated in the HHRA for the Building E7340/7350 Test Site grouping. Groundwater is 

evaluated in Section 5 of this HHRA. The soil sample locations are shown in Figure 3, and the 

surface water and sediment sample locations are shown in Figure 4. Details about sample 

locations, sampling methods, and analj^ical methods can be found in the documents listed in 

Section 1.3. 

3.3 HAZARD ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
BUILDING E7340/7350 TEST SITE 

Based on current and potential future use, screening is conducted to determine COPCs for 

residential and industrial exposure scenarios. The specific receptors and pathways evaluated for 

the Building E7340/7350 Test Site grouping are presented in Table 2-1. 

3.3.1 Analytes Exceeding Risk-Based Screening Levels 

The occurrence, distribution, and selection of analytes at the site are represented in Tables 3-2.1 

through 3-2.7 following the RAGS D forniat. The tables are scenario-specific and present the 

minimum and maximum detected concentrafions, the location ofthe maximum detected 

concentrations, as well as, frequency of detection for each chemical detected. Anal34es that 

exceed the screening criteria are presented in bold type. 

3.3.1.1 COPCs in Surface Soil 

A total of nine COPCs in surface soil (Table 3-2.1) are identified based on the residenfial soil 

RBC risk-based screen: aluminum, antimony, arsenic, chromium, iron, lead, manganese, 

vanadium, and zinc. 

Only one COPC in surface soil (Table 3-2.2) is identified based on the industrial soil RBC risk-

based screen: arsenic. 
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3.3.1.2 COPCs in Total Soil 

A total often COPCs in total soil (Table 3-2.3) are idenfified based on the residenfial soil RBC 

risk-based screen: aluminum, antimony, arsenic, cadmium, chromium, iron, lead, manganese, 

vanadium, and zinc. 

Only one COPC in total soil (Table 3-2.4) is identified based on the industrial soil RBC risk-

based screen: arsenic. 

3.3.1.3 COPCs in Sediment 

To account for sediment exposures, the soil RBCs are increased by a factor often (EA 2005). 

One sediment COPC (Table 3-2.5) is identified based on the residential soil RBC risk-based 

screening: arsenic. 

No sediment COPCs (Table 3-2.6) are identified based on the industrial soil RBC risk-based 

screening. 

3.3.1.4 COPCs in Surface Water 

To account for surface water exposures, the tap water RBCs are increased by a factor often 

(EA 2005). Two surface water COPCs (Table 3-2.7) are identified based on the comparison to 

tap water RBCs: iron and thallium. 

3.4 EXPOSURE ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
BUILDING E7340/7350 TEST SITE 

EPCs are calculated in accordance with Section 2.2.2. Calculations for the EPCs are provided 

for each CQPC in each medium in Appendix B. The results are summarized in Tables 3-3.1 

through 3-3.7, including the rationale for EPC selection. 

Receptors evaluated for the Building E7340/7350 Test Site data grouping include current 

adolescent trespasser, current maintenance worker, future resident adult and child, future 

commercial worker, and future constmction worker. Potential exposure pathways are presented 

in Table 2-1. A conceptual site model presenting pathways that are considered is provided in 

Figure 6. 

Exposure parameters and equations for each receptor and pathway are presented in medium-

specific Tables 3-4.1 through 3-4.14; groundwater is evaluated separately and presented in 

Section 5 of this document. The exposure pathways and parameters included in this HHRA are 

based on those presented in the Approach Document (EA 2005). 



3.5 TOXICITY ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
BUILDING E7340/7350 TEST SITE 

USEPA-derived toxicity values for evaluating potenfial chronic non-carcinogenic effects for 

COPCs are summarized in Tables 3-5.1 and 3-5.2. Toxicity information presented in these 

tables includes the following USEPA-provided/derived informafion: chronic or subchronic RfD 

values for exposures via the oral and inhalation pathway; reported target organs, uncertainty, 

and modifying factors specific to the USEPA-derived RfD; and the scienfific source ofthe 

information. Table 3-5.3 presents relative chemical-specific parameters utilized in calculating 

dermal exposure for COPCs. 

USEPA-derived toxicity values for evaluating potenfial carcinogenic effects for COPCs are 

summarized in Tables 3-6.1 and 3-6.2. Toxicity informafion presented in these tables includes 

the following USEPA-provided/derived information: a chemical-specific SF (cancer potency 

factor) for exposures via the oral and inhalation pathway; USEPA's weight-of-evidence cancer 

classification; and the source ofthe information. 

3.6 RISK CHARACTERIZATION - MAXWELL POINT INVESTIGATION AREA -
BUILDING E7340/7350 TEST SITE 

The methodologies used to estimate carcinogenic risks and chronic and subchronic risks for. 

non-carcinogens are described further in Section 2.3. Calculafions are presented by receptor 

in Tables 3-7.1 through 3-7.6. Table 3-7.7 presents the estimafion of COPC air concentrations of 

particulate from soil. 

Estimates of cumulafive risks across all pathways for non-carcinogenic and carcinogenic effects 

for all receptors are presented in Tables 3-9.1 through 3-9.5. A risk assessment summary is 

presented in.Tables 3-10.1 through 3-10.5. COPCs are only idenfified on Tables 3-10.1 through 

3-10.5 if cumulative carcinogenic risks are greater than the lower bound ofthe USEPA's 

"acceptable risk range" (i.e., 10' ) or cumulative non-carcinogenic risks are greater than 1.0. 

Only COPCs with carcinogenic risks greater than 10' or non-carcinogenic risks greater than 0.1 

are shown on these tables. 

3.6.1 Adolescent Trespasser Results 

The current adolescent trespasser receptor is evaluated for COPC exposure in surface soil, 

surface water, and sediment at Building E7340/7350. The exposure scenario calculations are 

presented in Table 3-7.1. The carcinogenic and non-carcinogenic risk assessment results for the 

adolescent trespasser are summarized in Table 3-9.1. 
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Non-Carcinogenic Results 

The total non-carcinogenic HI for the adolescent trespasser is 0.05, which is below the 

acceptable threshold of 1.0 (Table 3-9.1). The total non-carcinogenic HI for exposure to surface 

soil is 0.02, for exposure to surface water is 0.02, and for exposure to sediment is 0.01. 

Therefore, there are no non-carcinogenic concems for the adolescent trespasser at the Building 

E7340/7350 Test Site. 

Carcinogenic Results 

The cumulative carcinogenic risk for the adolescent trespasser is 8.4x10" , which is below the 

USEPA's "acceptable risk range" of 10'"* to 10"̂  (Table 3-9.1). The carcinogenic risk for 

exposure to surface soil is 3.0x10"^, for exposure to surface water is zero (due to no carcinogenic 

COPCs in surface water), and for exposure to sediment is 5.4x10"^. Therefore, there are no 

carcinogenic risk concems for the adolescent trespasser at the Building E7340/7350 Test Site. 

3.6.2 Maintenance Worker Results 

The maintenance worker receptor is evaluated for exposure to COPCs in surface soil and surface 

water at the Building E7340/7350 Test Site. The exposure scenario calculafions are presented in 

Table 3-7.2. The maintenance worker exposure to sediment is not evaluated because there are no 

COPCs in sediment for the industrial exposure scenario. The carcinogenic and non-carcinogenic 

risk assessment results for the maintenance worker are summarized in Table 3-9.2. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the maintenance worker is 0.02, which is below the acceptable 

threshold of 1.0 (Table 3-9.2). The total non-carcinogenic HI for surface soil is 0.004 and for 

surface water is 0.01. Therefore, there are no non-carcinogenic concems for the maintenance 

worker at the Building E7340/7350 Test Site. 

Carcinogenic Results 

The cumulafive carcinogenic risk for the maintenance worker is 6.0x10"^, which is below 

USEPA's "acceptable risk range" of IO''' to 10'̂  (Table 3-9.2). The carcinogenic risk for 

exposure to surface soil is 6.Ox 10' . There were no carcinogenic COPCs in surface water. 

Therefore, there are no carcinogenic risk concems for the maintenance worker at the Building 

E7340/7350 Test Site. 
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3.6.3 Commercial Worker Results 

The commercial worker receptor is evaluated for exposure to COPCs in total soil at the Building 

E7340/7350 Test Site. The exposure scenario calculafions are presented in Table 3-7.3. The 

carcinogenic and non-carcinogenic risk assessment results for the commercial worker are 

summarized in Table 3-9.3. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the commercial worker is 0.02, which is below the acceptable 

threshold of 1.0 (Table 3-9.3). Therefore, there are no non-carcinogenic concems for the 

commercial worker at the Building E7340/7350 Test Site. 

Carcinogenic Results 

The cumulative carcinogenic risk for the commercial worker is 2.9x10"^, which is within 

USEPA's "acceptable risk range" of 10"̂  to 10"̂  (Table 3-9.3). Therefore, there are no 

carcinogenic risk concems for the commercial worker at the Building E7340/7350 Test Site. 

3.6.4 Construction Worker Results 

The fiiture constmction worker receptor is evaluated for exposure to COPCs in total soil at the 

Building E7340/7350 Test Site. The exposure scenario calculations are presented in Table 3-7.4. 

The carcinogenic and non-carcinogenic risk assessment results for the constmction worker are 

summarized in Table 3-9.4. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the constmction worker is 0.1, which is below the acceptable 

threshold of 1.0 (Table 3-9.4). Therefore, there are no non-carcinogenic concems for the 

constmcfion worker at the Building E7340/7350 Test Site. 

Carcinogenic Results 

The cumulative carcinogenic risk for the constmction worker is 8.4x10" ,̂ which is below 

USEPA's "acceptable risk range" of 10'̂  to 10"̂  (Table 3-9.4). Therefore, there are no 

carcinogenic risk concems for the constmction worker at the Building E7340/7350 Test Site. 

3.6.5 Resident Adult and Child Results 

The resident adult and child receptors are evaluated for exposure to COPCs in total soil, surface 

water, and sediment at the Building E7340/7350 Test Site. The exposure scenario calculations 

are presented in Table 3-7.5 for the resident adult and Table 3-7.6 for the resident child. The 
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carcinogenic and non-carcinogenic risk assessment results for resident adult and child are 

summarized in Table 3-9.5. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the resident child is 1.4, which slighfiy exceeds the acceptable 

threshold of 1.0 (Table 3-9.5). The total non-carcinogenic HI for exposure to total soil is 1.3, for 

exposure to surface water is 0.04, and for exposure to sediment is 0.01. A breakdown by target 

organ is presented on Table 3-10.5. No COPC has a chemical-specific HQ greater than 1.0. 

Furthermore, no target-organ specific HI exceeds 1.0. Therefore, there are no non-carcinogenic 

concems for the resident child at the Building E7340/7350 Test Site. 

The total non-carcinogenic HI for the resident adult is 0.2, which is below the acceptable 

threshold of 1.0 (Table 3-9.5). The total non-carcinogenic HI for exposure to total soil is 0.15, 

for exposure to surface water is 0.03, and for exposure to sediment is 0.001. Therefore, there are 

no non-carcinogenic concems for the resident adult at the Building E7340/7350 Test Site. 

Carcinogenic Results 

The total lifetime carcinogenic risk for the resident (adult and child combined) exposure to total 

soil, surface water, and sediment is 2.1x10"^. This carcinogenic risk is within the USEPA's 

"acceptable risk range" of 10" to 10" . The resident exposure to total soil, surface water, and 

sediment carcinogenic risk are 2.0x10" , zero (no carcinogenic COPCs), and 6.6x10' , 

respectively. Therefore, there are no carcinogenic risk concems for the future resident at the 

Building E7340/7350 Test Site. 

3.6.6 Lead Evaluation 

Lead is a COPC in soil at Building E7340/7350 Test site based upon the maximum detected 

concentrafion of 801 mg/kg in surface soil. The maximum detected concentration exceeds the 

USEPA's screening level of 400 mg/kg; lead is only a COPC based on the residential screen. 

Therefore, the USEPA lEUBK model is mn to evaluate the most conservative receptor, a 

resident child. 

Three of twenty samples in surface exceed 400 mg/kg. The arithmefic mean for lead in surface 

soil is 156 mg/kg. Results ofthe lead modeling for resident children are presented in Table 3-8. 

Outputs ofthe lEUBK model are presented in Appendix D including probability density graphs. 

The model indicates acceptable residential blood lead levels for surface soil. 
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Three of twenty-two samples in total soil exceed 400 mg/kg (data are presented in Appendix A). 

The arithmefic mean for lead in total soil is 143 mg/kg. Results ofthe total soil lead modeling 

for resident children are presented in Table 3-8. Outputs ofthe lEUBK model are presented in 

Appendix D including probability density graphs. The model indicates acceptable residenfial 

blood lead levels for total soil. 

3.6.7 Uncertainty in Background 

A comparison of Building E7340/7350 Test Site data grouping detected maximum 

concentrafions to Reference UPL values is presented in Tables 3-11.1 through 3-11.4. 

Surface Soil Reference Comparisons 

Table 3-11.1 compares the COPCs in surface soil to the Reference UPLs. Site concentrations of 

aluminum, antimony, and manganese are consistent with reference data and are potentially 

present at the site in soil at naturally occurring levels. Site concentrations of other inorganic 

COPCs are not consistent with reference data and may be site related. 

Total Soil Reference Comparisons 

Table 3-11.2 compares the COPCs in surface soil to the Reference UPLs. Site concentrafions of 

aluminum, antimony, and manganese are consistent with reference data and are potentially 

present at the site in soil at naturally occurring levels. Site concentrations of other inorganic 

COPCs are not consistent with reference data and may be site related. 

Surface Water Reference Comparisons 

Table 3-11.3 compares the COPCs in surface water to the Reference UPLs. Site concentrations 

of thallium are consistent with reference data and are potenfially present at the site in surface 

water at naturally occurring levels. Site concentrafions of iron are not consistent with reference 

data and appear to be site related. 

Sediment Reference Comparisons 

Table 3-11.4 compares the COPCs in sediment to the Reference UPLs. Site concentrations of 

arsenic are consistent with reference data and are potenfially present at the site in sediment at 

naturally occurring levels. 

3.7 MAXWELL POINT INVESTIGATION AREA - BUILDING E7340/7350 TEST 
SITE HHRA CONCLUSIONS 

The Building E7340/7350 Test Site data grouping HHRA evaluates potential cumulafive risks 

for current adolescent trespasser, current maintenance worker, future construction worker, future 
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cohimercial worker, and future resident adult and child for exposure to surface soil, total soil, 

surface water, and sediment. 

Non-carcinogenic hazards did not exceed 1.0 for any ofthe receptors evaluated, except for 

resident child. The total non-carcinogenic HI for the resident child is 1.4, which exceeds the 

acceptable threshold of 1.0. A breakdown by target organ indicates that no COPC has a 

chemical-specific HQ greater than 1.0. Furthermore, no target-organ specific HI exceeds 1.0. 

Therefore, there are no non-carcinogenic concems for the resident child at the Building 

E7340/7350 Test Site. 

Carcinogenic risks for all receptors evaluated are within or below the U.S. EPA's "acceptable 

risk range." An evaluation of lead in soil indicates that lead is not a site-wide concem. 

Therefore, the HHRA indicates no concems for potential receptors exposure to surface soil, total 

soil, surface water, and sediment at the Building E7340/7350 Test Site. 
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4. MAXWELL POINT INVESTIGATION AREA, 

SMOKE GENERATOR DEBRIS AREA RISK ASSESSMENT 

4.1 SITE DESCRIPTION 

The Maxwell Point Investigafion Area, Smoke Generator Debris Area data grouping includes the 

Smoke Generator Debris Area and the Building E7365/E7368 Test Site. This data grouping 

encompasses the westem portion ofthe investigation area. A detailed site history for these areas 

is provided in Section 1.1. 

4.2 SAMPLES INCLUDED IN THE HHRA FOR MAXWELL POINT 
INVESTIGATION AREA - SMOKE GENERATOR DEBRIS AREA 

Surface soil, total soil (surface and subsurface soil (combined), surface water, and sediment are 

evaluated in the HHRA for the Smoke Generator Debris Area grouping. Groundwater is 

evaluated in Section 5 of this HHRA. The soil sample locafion are shown in Figure 3, and the 

surface water and sediment sample locafions are shown in Figure 4. Details about sample 

locations, sampling methods, and analytical methods can be found in the documents listed in 

Section 1.3. 

4.3 HAZARD ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
SMOKE GENERATOR DEBRIS AREA 

Based on current and potential future use, screening is conducted to determine COPCs for the 

residential and industrial exposure scenarios. The specific receptors and pathways evaluated for 

the Smoke Generator Debris Area grouping are presented in Table 2-1. 

4.3.1 Analytes Exceeding Risk-Based Screening Levels 

The occurrence, distribution, and selection of analytes at the site are represented in Tables 4-2.1 

through 4-2.7 following the RAGS D format. The tables are scenario-specific and present the 

minimum and maximum detected concentrations, the location ofthe maximum detected: 

concentrations, as well as frequency of detecfion for each chemical detected. Analytes that 

exceed screening criteria are presented in bold type. 

4.3.1.1 COPCs in Surface Soil 

A total of six COPCs in surface soil (Table 4-2.1) are identified based on the residential soil 

RBC risk-based screen: aluminum, arsenic, chromium, iron, manganese and vanadium. 

One COPC in surface soil (Table 4-2.2) is identified based on the industrial soil RBC risk-based 

screen: arsenic. 
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4.3.1.2 COPCs in Total Soil 

A total of six COPCs in total soil (Table 4-2.3) are idenfified based on the residenfial soil RBC 

risk-based screen: aluminum, arsenic, chromium, iron, manganese and vanadium. 

One COPC in total soil (Table 4-2.4) is idenfified based on the industrial soil RBC risk-based 

screen: arsenic 

4.3.1.3 COPCs in Sediment 

No sediment COPCs (Table 4-2.5) are identified based on the residenfial soil RBC risk-based 

screening. 

No sediment COPCs (Table 4-2.6) are identified based on the industrial soil RBC risk-based 

screening. 

4.3.1.4 COPCs in Surface Water 

To account for surface water exposures, the tap water RBCs are increased by a factor often 

(EA 2005). Only one surface water COPC (Table 4-2.7) is idenfified based on the comparison to 

tap water RBCs: 1,1,2,2-tetrachloroethane. 

4.4 EXPOSURE ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
SMOKE GENERATOR DEBRIS AREA 

EPCs are calculated in accordance with Section 2.2.2. Calculafions for the EPCs are provided 

for each COPC in each medium in Appendix B. The results are summarized in Tables 4-3.1 

through 4-3.7, including the rationale for EPC selection. 

Receptors evaluated for the Smoke Generator Debris Area data grouping include current 

adolescent trespasser, current maintenance worker, future commercial worker, future 

constmction worker, and future resident adult and child. Potential exposure pathways are 

presented in Table 2-1. A conceptual site model presenting pathways that are considered is 

provided in Figure 6. 

Exposure parameters and equations for each receptor and pathway are presented in medium-

specific Tables 4-4.1 through 4-4.14. The exposure pathways and parameters included in this 

HHRA are based on those presented in the Approach Document (EA 2005). 
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4.5 TOXICITY ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
SMOKE GENERATOR DEBRIS AREA 

USEPA-derived toxicity values for evaluating potential chronic non-carcinogenic effects for 

COPCs are summarized in Tables 4-5.1 and 4-5.2. Toxicity information presented in these 

tables includes the following USEPA-provided/derived information: chronic or subchronic RfD 

values for exposures via the oral and inhalation pathway; reported target organs, uncertainty, 

and modifying factors specific to the USEPA-derived RfD; and the scienfific source ofthe 

informafion. Table 4-5.3 presents relative chemical-specific parameters utilized in calculafing 

dermal exposure for COPCs. 

USEPA-derived toxicity values for evaluafing potential carcinogenic effects for COPCs are 

summarized in Tables 4-6.1 and 4-6.2. Toxicity information presented in these tables includes 

the following USEPA-provided/derived information: a chemical-specific SF (cancer potency 

factor) for exposures via the oral and inhalation pathway; USEPA's weight-of-evidence cancer 

classification; and the source of the information. 

4.6 RISK CHARACTERIZATION - MAXWELL POINT INVESTIGATION AREA -
SMOKE GENERATOR DEBRIS AREA 

The methodologies used to estimate carcinogenic risks and chronic and subchronic risks for 

non-carcinogens are described further in Section 2.3. Calculations are presented by receptor 

in Tables 4-7.1 through 4-7.6. Table 4-7.7 presents the esfimafion of air concentrations of 

particulate from soil. 

Estimates of cumulafive risks across all pathways for non-carcinogenic and carcinogenic effects 

for all receptors are presented in Tables 4-9.1 through 4-9.5. A risk assessment summary is 

presented in Tables 4-10.1 through 4-10.5. COPCs are only idenfified on Tables 4-10.1 through 

4-10.5 if cumulative carcinogenic risks are greater than the lower bound ofthe USEPA's 

"acceptable risk range" (i.e., 10"̂ ) or cumulative non-carcinogenic hazards are greater than 1.0. 

Only COPCs with carcinogenic risks greater than 10" or non-carcinogenic risks greater than 0.1 

are shown on these tables. 

4.6.1 Adolescent Trespasser Results 

The current adolescent trespasser receptor is evaluated for COPC exposure in surface soil, 

surface water, and sediment at the Smoke Generator Debris Area. The exposure scenario 

calculations are presented in Table 4-7.1. The carcinogenic and non-carcinogenic risk 

assessment results for the adolescent trespasser are summarized in Table 4-9.1. 
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Non-Carcinogenic Results 

The total non-carcinogenic HI for the adolescent trespasser is 0.02, which is below the 

acceptable threshold of 1.0 (Table 4-9.1). The total non-carcinogenic HI for exposure to surface 

soil is 0.02 and exposure to surface water is 0.00008. There are no COPCs in sediment for the 

industrial receptor. Therefore, there are no non-carcinogenic concems for the adolescent 

trespasser at the Smoke Generator Debris Area. 

Carcinogenic Results 

The cumulative carcinogenic risk for the adolescent trespasser is 2.3x10" , which is below 

USEPA's "acceptable risk range" of 10"̂  to 10"^ (Table 4-9.1). The carcinogenic risk for 

exposure to surface soil is 2.2x10" , for exposure to surface water is 7.6x10" . There are no 

COPCs in sediment for the industrial receptor. Therefore, there are no carcinogenic risk 

concems for the adolescent trespasser at the Smoke Generator Debris Area. 

4.6.2 Maintenance Worker Results 

The maintenance worker receptor is evaluated for exposure to COPCs in surface soil and surface 

water at the Smoke Generator Debris Area. The exposure scenario calculations are presented in 

Table 4-7.2. The maintenance worker exposure to sediment is not evaluated because there are no 

COPCs in sediment for the industrial exposure scenario. The carcinogenic and non-carcinogenic 

risk assessment results for the maintenance worker are summarized in Table 4-9.2. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the operations/maintenance worker is 0.003, which is below 

the acceptable threshold of 1.0 (Table 4-9.2). The total non-carcinogenic HI for surface soil is 

0.003 and surface water exposure is 0.00004. There are no COPCs in sediment for the industrial 

receptor. Therefore, there are no non-carcinogenic concems for the maintenance worker at the 

Smoke Generator Debris Area. 

Carcinogenic Results 

The cumulative carcinogenic risk for the maintenance worker is 4.5x10"^, which is below 

USEPA's "acceptable risk range" of 10"'* to 10"^ (Table 4-9.2). The carcinogenic risk for 

exposure to surface soil is 4.4x 10" and for exposure to surface water is 1.1x10" . Therefore, 

there are no carcinogenic risk concems for the maintenance worker at the Smoke Generator 

Debris Area. 
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4.6.3 Commercial Worker Results 

The commercial worker receptor is evaluated for exposure to COPCs in total soil at the Smoke 

Generator Debris Area. The exposure scenario calculations are presented in Table 4-7.3. The 

carcinogenic and non-carcinogenic risk assessment results for the commercial worker are 

summarized in Table 4-9.3. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the commercial worker is 0.01, which is below the acceptable 

threshold of 1.0 (Table 4-9.3). Therefore, there are no non-carcinogenic concems for the 

commercial worker at the Smoke Generator Debris Area. 

Carcinogenic Results 

The cumulative carcinogenic risk for the commercial worker is 2.2x10' , which is within 

USEPA's "acceptable risk range" of 10"" to 10"̂  (Table 4-9.3). Therefore, there are no 

carcinogenic risk concems for the commercial worker at the Smoke Generator Debris Area. 

4.6.4 Construction Worker Results 

The future constmction worker receptor is evaluated for exposure to COPCs in total soil at the 

Smoke Generator Debris Area. The exposure scenario calculafions are presented in Table 4-7.4. 

The carcinogenic and non-carcinogenic risk assessment results for the constmction worker are 

summarized in Table 4-9.4 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the constmcfion worker is 0.1, which is below the acceptable 

threshold of 1.0 (Table 4-9.4). Therefore, there are no non-carcinogenic concems for the 

constmction worker at the Smoke Generator Debris Area. 

Carcinogenic Results 

The cumulative carcinogenic risk for the constmction worker is 6.4x10' , which is below 

USEPA's "acceptable risk range" of IO"'' to 10"̂  (Table 4-9.4). Therefore, there are no 

carcinogenic risk concems for the constmction worker at the Smoke Generator Debris Area. 

4.6.5 Resident Adult and Child Results 

The resident adult and child receptors are evaluated for exposure to COPCs in total soil, surface 

water, and sediment at the Smoke Generator Debris Area. The exposure scenario calculations 

are presented in Table 4-7.5 for the resident adult and Table 4-7.6 for the resident child. The 
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carcinogenic and non-carcinogenic risk assessment results for resident adult and child are 

summarized in Table 4-9.5. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the resident child is 1.3, which slightiy exceeds the acceptable 

threshold of 1.0 (Table 4-9.5). The total non-carcinogenic HI for exposure to total soil is 1.3 and 

for exposure to surface water is 0.00005. There are no COPCs in sediment for the residential 

receptor. A breakdown by target organ is presented on Table.4-10.5; no target organ has a HI 

greater than 1.0. No COPC has a chemical-specific HQ greater than 1.0. Therefore, there are no 

non-carcinogenic concems for the resident child at the Smoke Generator Debris Area. 

The total non-carcinogenic HI for the resident adult is 0.2, which is below the acceptable 

threshold of 1.0. The total non-carcinogenic HI for exposure to surface soil is 0.15 and for 

exposure to surface water is 0.0002. There are no COPCS in sediment for the residential 

receptor. Therefore, there are no non-carcinogenic concems for the resident adult at the Smoke 

Generator Debris Area. 

Carcinogenic Results 

The total lifetime carcinogenic risk for the resident (adult and child combined) exposure to 

surface soil, surface water, and sediment is 1.6x10'^. This carcinogenic risk is within the 

USEPA's "acceptable risk range" of 10"̂  to 10"'*. The resident exposure to total soil and surface 

water carcinogenic nsk are 1.6x10" and 7.3x10" , respectively. Therefore, there are no 

carcinogenic risk concerns for the future resident at the Smoke Generator Debris Area. 

4.6.6 Uncertainty in Background 

Comparison ofthe Smoke Generator Debris Area data grouping detected maximum 

concentrations to Reference UPL values is presented in Tables 4-11.1 through 4-11.2. 

Surface Soil Reference Comparisons 

Table 4-11.1 compares the COPCs in surface soil to the Reference UPLs. Site concentrations of 

aluminum, arsenic, chromium, manganese and vanadium are consistent with reference data and 

are potentially present at the site in soil at naturally occurring levels. Site concentrations of iron 

are not consistent with reference data and may be site related. 

Total Soil Reference Comparisons 

Table 4-11.2 compares the COPCs in total soil to the Reference UPLs. Site concentrations of. 

aluminum, arsenic, chromium, manganese and vanadium are consistent with reference data and 
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are potentially present at the site in soil at naturally occurring levels. Site concentrations of iron 

are not consistent with reference data and may be site related. 

4.7 MAXWELL POINT INVESTIGATION AREA - SMOKE GENERATOR DEBRIS 
AREA HHRA CONCLUSIONS 

The Smoke Generator Debris Area data grouping HHRA evaluates potential cumulative risks for 

current adolescent trespasser, current maintenance worker, fiiture constmction worker, ftiture 

commercial worker, and fiiture resident adult and child for exposure to surface soil, total soil, 

surface water, and sediment. 

Non-carcinogenic hazards did not exceed 1.0 for the adolescent trespasser, maintenance worker, 

commercial worker, constmction worker, and resident adult. The total non-carcinogenic HI for 

the resident child is 1.3, which slightly exceeds the acceptable threshold of 1.0. Non-

carcinogenic hazards are primarily attributable to total soil. A breakdown by target organ 

indicates that no target organ has a HI greater than 1.0. No COPC has a chemical-specific HQ 

greater than 1.0. Therefore, there are no non-carcinogenic risk concems for the resident child at 

the Smoke Generator Debris Area. Carcinogenic risks for all receptors evaluated are within or 

below the U.S. EPA's "acceptable risk range." 

Therefore, the HHRA indicates no concems for potenfial receptors exposure to surface soil, total 

soil, surface water, and sediment at the Smoke Generator Debris Area. 
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5. GROUNDWATER RISK ASSESSMENT 

5.1 GROUNDWATER EVALUATION AREA DESCRIPTION 

The Maxwell Point Investigafion area was evaluated as a whole for the risk assessment of 

groundwater. 

5.2 SAMPLES INCLUDED IN THE HHRA FOR MAXWELL POINT 
INVESTIGATION AREA - GROUNDWATER 

A list ofthe monitoring well samples evaluated for the Maxwell Point investigation area is 

presented in Appendix A. The sample locations are depicted in Figure 5. Details about sample 

locations, sampling methods, and analytical methods can be found in the documents listed in 

Section 1.3. For the on-site monitoring well samples, groundwater was first encountered at a 

mean depth of 13.7 ft bgs. The minimum depth to first groundwater was 8 feet bgs, and the 

maximum depth to first groundwater was 23 feet bgs. 

5.3 HAZARD ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
GROUNDWATER 

Based on current and potenfial ftiture use, screening is conducted to determine COPCs for the 

residential and industrial exposure scenarios. The specific receptors and pathways evaluated for 

the Maxwell Point Investigation Area are presented in Table 2-1. 

5.3.1 Analytes Exceeding Risk-Based Screening Levels 

The occurrence, distribution, and selecfion of analytes at the site are represented in Table 5-2 

following the RAGS D fomiat. The table is scenario-specific and presents the minimum and 

maximum detected concentrafions, the locafion ofthe maximum detected concentrafions, as well 

as frequency of detection for each chemical detected. Analytes that exceed screening criteria are 

presented in bold type. 

5.3.1.1 COPCs in Groundwater 

Several COPCs in groundwater (Table 5-2) are idenfified based on the tap water RBC risk-based 

screen: nitrobenzene, dissolved arsenic, dissolved beryllium, dissolved cadmium, dissolved iron, 

dissolved manganese, dissolved nickel, dissolved thallium, dissolved vanadium, dissolved zinc, 

total aluminum, total arsenic, total beryllium, total cadmium, total chiomium, total iron, total 

lead, total manganese, total nickel, total thallium, total vanadium, total zinc, naphthalene, DDD, 

delta-BHC, bis(2-ethylhexyl)phthalate, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2-

dichloroethane, 1,2-dichloroethene, benzene, chlorofonn, tetrachloroethene, trichloroethene, and 

vinyl chloride. 
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5.4 EXPOSURE ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
GROUNDWATER 

EPCs are calculated in accordance with Secfion 2.2.2. Calculations for the EPCs are provided 

for each COPC in Appendix B. The results are summarized in Table 5-3, including the rationale 

for EPC selection. 

Receptors evaluated for the Maxwell Point Investigation Area groundwater include future 

constmction worker, fiiture commercial worker, and fiiture resident adult and child. Potential 

exposure pathways are presented in Table 2-1. A conceptual site model presenting pathways that 

are considered is provided in Figure 6. Groundwater exposure is only considered for those 

receptors that may dig at depth on site, who may use groundwater as tap water source, or who 

may be exposed to VOCs through vapor intmsion. This assessment is quite conservative in that 

groundwater at the site would only be encountered when digging to 8 feet bgs or greater. 

Exposure parameters and equations for each receptor and pathway are presented in medium-

specific Tables 5-4.1 through 5-4.3. The exposure pathways and parameters included in this 

HHRA are based on those presented in the Approach Document (EA 2005). 

Volatilization from groundwater to air when groundwater is used as tap water is evaluated for the 

resident adult as detailed in the Approach Document (EA 2005). The results ofthe volatilization 

while showering pathway are incorporated into the risk calculations addifively with the ingestion 

of tap water and dermal contact with tap water pathways for the resident adult. 

Volatilization from groundwater to ambient air is not quantitatively evaluated based on the depth 

to groundwater (mean of 13.7 feet bgs). This depth to groundwater indicates that contact with 

groundwater while digging is unlikely; further, in the inhalation pathway for ambient air is 

typically much less of a contributor to total risk than the dermal and ingestion pathways. It is 

therefore unlikely that volatilization of VOCs from groundwater to ambient air would pose a risk 

at the site. Volatilization from groundwater to indoor air is evaluated via the USEPA 

recommended Johnson and Ettinger model (USEPA 2002e). This modeling is presented in 

Appendix E. 

5.5 TOXICITY ASSESSMENT - MAXWELL POINT INVESTIGATION AREA -
GROUNDWATER 

USEPA-derived toxicity values for evaluafing potential chronic non-carcinogenic effects for 

groundwater COPCs are summarized in Tables 5-5.1 and 5-5.2. Toxicity information presented 

in these tables includes the following USEPA-provided/derived infonnation: chronic or 

subchronic RfD values for exposures via the oral and inhalation pathway; reported target organs, 
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uncertainty, and modifying factors specific to the USEPA-derived RfD; and the scientific source 

ofthe information. Table 5-5.3 presents relafive chemical-specific parameters utilized in 

calculating dermal exposure for groundwater COPCs. 

USEPA-derived toxicity values for evaluating potential carcinogenic effects for groundwater 

COPCs are summarized in Tables 5-6.1 and 5-6.2. Toxicity informafion presented in these 

tables includes the following USEPA-provided/derived informafion: a chemical-specific SF 

(cancer potency factor) for exposures via the oral and inhalafion pathway; USEPA's weight-of-

evidence cancer classificafion; and the source ofthe information. 

5.6 RISK CHARACTERIZATION - MAXWELL POINT INVESTIGATION AREA -
GROUNDWATER 

The methodologies used to estimate carcinogenic risks and chronic and subchronic risks for 

non-carcinogens are described further in Section 2.3. Calculations are presented by receptor 

in Tables 5-7.1 through 5-7.3. 

Estimates of cumulative risks across all pathways for non-carcinogenic and carcinogenic effects 

are presented in Tables 5-9.1 for residents and Table 5-9.2 for the constmction worker. A risk 

assessment summary is presented in Tables 5-10.1 and 5-10.2. COPCs are only identified on 

Tables 5-10.1 and 5-10.2 if cumulafive carcinogenic risks are greater than the lower bound ofthe 

USEPA's "acceptable risk range" (i.e., 10" ) or cumulative non-carcinogenic risks are greater 

than 1.0. Only COPCs with carcinogenic risks greater than 10" or non-carcinogenic risks greater 

than 0.1 are shown on these tables. 

5.6.1 Resident Adult and Child Results 

The resident adult and child receptors are evaluated for exposure to COPCs in groundwater at the 

Maxwell Point Investigation Area. The exposure scenario calculations are presented in Table 5-

7.1 for the resident adult and Table 5-7.2 for the resident child. The carcinogenic and non-

carcinogenic risk assessment results for resident adult and child are summarized in Table 5-9.1. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the resident child is 84, which is above the acceptable 

threshold of 1.0 (Table 5-9.1). Arsenic, beryllium, iron, manganese, nickel, thallium, bis(2-

ethylhexyl)phthalate, benzene, and 1,1,2,2-tetrachloroethane have chemical-specific HQs greater 

than 1. A breakdown by target organ is presented on Table 5-10.1. The central nervous system, 

skin, liver and immune system all have His greater than 1. Therefore, there are potential non-

carcinogenic concems for the resident child use of groundwater as a tap water source. 
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The total non-carcinogenic HI for the resident adult is 25, which is above the acceptable 

threshold of 1.0. Arsenic, iron, thallium, benzene, and 1,1,2,2-tetrachloroethane have chemical-

specific HQs greater than 1. A breakdown by target organ is presented on Table 5-10.1. The 

liver and immune system all have His greater than 1.0. Therefore, there are potential non-

carcinogenic concems for the resident adult use of groundwater as a tap water source. 

Carcinosenic Results 

The total lifefime carcinogenic risk for the resident (adult and child combined) exposure to 

groundwater is 4.7x10" . This carcinogenic risk is above the USEPA's "acceptable risk range" of 

10" to 10 . The pathway-specific resident exposure to groundwater carcinogenic risks are 

2.5x10"^ (ingesfion), 2.0x10"'* (dermal), and 4.7x10"^ (adult inhalafion while showering). Arsenic 

and 1,1,2,2-tetrachloroethane have carcinogenic risks above 10" , and bis(2-ethylhexyl)phthalate, 

benzene, tetrachloroethene, and vinyl chloride have carcinogenic risks above IO'''. Therefore, 

there are potential carcinogenic risk concems for future resident use of groundwater as a tap 

water source at the Maxwell Point Investigafion Area groundwater. 

5.6.2 Construction Worker Results 

The fiiture constmction worker receptor is evaluated for exposure to COPCs in groundwater at 

the Maxwell Point Investigation Area. The exposure scenario calculations are presented in Table 

5-7.3. The carcinogenic and non-carcinogenic risk assessment results for the constmction 

worker are summarized in Table 5-9.2. 

Non-Carcinogenic Results 

The total non-carcinogenic HI for the constmction worker is 2.8, which is above the acceptable 

threshold of 1.0 (Table 5-9.2). Benzene is the only COPC with a chemical-specific HQ greater 

than 1. A breakdown by target organ is presented on Table 5-10.2. The immune system is the 

only target organ with an HI greater than 1. Inhalation of volatiles in ambient air is not 

calculated for this receptor based on the relative low likelihood of this exposure and the low 

calculated risk for the ingestion and dennal pathways. Therefore, there are potential non-

carcinogenic concems for the constmction worker contact with groundwater at the Maxwell 

Point Investigation Area. 

Carcinogenic Results 

The cumulative carcinogenic risk for the constmction worker is 1.6x 10'̂ , which is within 

USEPA's "acceptable risk range" of 10''' to 10"̂  (Table 5-9.2). Inhalation of volatiles in ambient 

air is not calculated for this receptor based on the relative low likelihood of this exposure and the 
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low calculated risk for the ingestion and dermal pathways. Therefore, there are no carcinogenic 

risk concems for the constmction worker at the Maxwell Point Investigation Area. 

5.6.3 Commercial Worker Results 

Commercial workers are likely to contact groundwater through the fiiture use of groundwater as 

tap water or through volatilization of VOCs from groundwater into indoor air. The latter is 

discussed below in Section 5.6.4 (Johnson and Ettinger Results). The use of groundwater as a 

tap water source is quantitatively evaluated for the future resident per the Approach Document 

(EA 2005). Potential risks for an adult ingestion of, dermal contact with, and showering in 

groundwater are calculated as above 10" . Based on the comparable exposure parameters ofthe 

commercial worker and the adult resident, the commercial worker results are likely on par with 

that ofthe resident, indicating potential concems for the commercial worker. 

5.6.4 Johnson and Ettinger Results 

The USEPA recommended Johnson and Ettinger model is mn to evaluate potential exposure to 

VOCs in groundwater that may volatilize into indoor air of buildings built on top ofthe 

groundwater plume. The model results are presented in Appendix E. The model is mn for a 

conservative exposure scenario of 350 days per year for 30 years. Model results indicate that all 

carcinogenic VOC COPCs have risks within or below the acceptable risk range and all non-

carcinogenic VOC COPCs have His less than 1. As this pathway is mn for conservative 

exposure parameters indicative of residential exposure, there are also no concems for other 

receptors (e.g., commercial worker) who may spend less time in a building above the 

groundwater plume. Therefore, there are no concems for volatilization from groundwater into 

indoor air at Maxwell Point. 

5.7 MAXWELL POINT INVESTIGATION AREA - GROUNDWATER HHRA 
CONCLUSIONS 

The Maxwell Point Investigation Area groundwater HHRA evaluates potential cumulative risks 

for future constmction worker, future commercial worker, and future resident adult and child. 

Non-carcinogenic hazards for the construction worker are acceptable potential concem primarily 

due to benzene in the groundwater. There are no carcinogenic risk concems for the constmction 

worker exposure to groundwater. Non-carcinogenic hazards for the resident child and adult are 

calculated above 1.0. Arsenic, iron, thallium, benzene, and 1,1,2,2-tetrachloroethane have 

chemical-specific HQs greater than 1. In addifion. The central nervous system, skin, liver and 

immune system all have His greater than 1. Carcinogenic risks for the resident receptor'are 

above the USEPA's "acceptable risk range." Arsenic and 1,1,2,2-tetrachloroethane have 

carcinogenic risks above 10', and bis(2-ethy!hexyl)phthalate, benzene, tetrachloroethene, and 

5-5 



vinyl chloride have carcinogenic risks above 10 . Therefore, there are concems for use of 

groundwater as a tap water source for residents or commercial workers at the Maxwell Point 

Invesfigafion Area. Based on the USEPA recommended model, volafilization of COPCs in 

groundwater into site buildings is not of concem. 
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6. RISK ASSESSMENT UNCERTAINTY 

6.1 UNCERTAINTIES IN THE HHRA 

There are numerous uncertainties involved in the HHRA process. These are discussed briefly in 

the following secfions. 

6.1.1 Sampling and Analysis Uncertainties 

The sampling plan can have a significant impact on the results obtained in calculating human 

health risks at a site. To the extent that samples are taken in areas that are expected to be 

contaminated (biased sampling), the EPC used in calculating risk exposures and risks is likely to 

overestimate the actual concentration encountered from random exposure across the site. This 

sampling bias will generally result in an overesfimate of exposures and risks at a site. As the 

majority ofthe samples collected are biased toward potentially contaminated areas, the measured 

concentrations and calculated health risks would tend to be overestimated. 

6.1.2 Uncertainties Analysis of Exposure Assessment 

An analysis of uncertainties is an important aspect ofthe exposure assessment. It provides the 

risk assessor and reviewer with information relevant to the individual uncertainties associated 

with exposure factor assumptions and their potenfial impact on the final assessment. The 

exposure assessment assumes potential receptors that may reside, work, or trespass onto certain 

areas near Maxwell Point. Furthermore, assumptions are made about potential receptors 

exposure to site media. Potential receptors exposure to soil, surface water, and sediment at 

Maxwell Point are the greatest uncertainties. The area ofthe Maxwell Point site is 

approximately 36 acres with approximately 1.5 miles of shoreline. The Maxwell Point site is 

divided into two areas to more accurately model potential receptor exposure. However, it is 

unlikely that potential receptors to these areas would be exposed to the entire area. This may 

likely overestimate risks to receptors. 

6.1.3 Uncertainties of Toxicity Assessment 

There are numerous uncertainties associated with the toxicity assessment. These are generally 

due to the unavailability of data to thoroughly calculate the toxicity of COPCs. These 

uncertainties are described in more detail in the following sections. 

6.1.3.1 Uncertainties Associated With Non-Carcinogenic Effects 

Interspecies Extrapolation -

The majority of toxicological information comes from experiments with laboratory animals. 

Experimental animal data have been relied on by regulatory agencies to assess the hazards of 

chemical exposures to humans. Interspecies differences in chemical absorption, metabolism. 



excretion, and toxic response are not well understood; therefore, conservative assumptions are 

applied to animal data when extrapolating to humans. These probably result in an 

overestimation of toxicity. 

Intraspecies Extrapolation -

Differences in individual human susceptibilities to the effects of chemical exposures may be 

caused by such variables as genetic factors (e.g., glucose-6-phosphate dehydrogenase 

deficiency), lifestyle (e.g., cigarette smoking and alcohol consumpfion), age, hormonal status 

(e.g., pregnancy), and disease. To take into account the diversity of human populations and their 

differing susceptibilities to chemically induced injury or disease, a safety factor is used. USEPA 

uses a factor between 1 and 10. This uncertainty may lead to overestimates of human health 

effects at given doses. 

Exposure Routes -

When experimental data available on one route of administration are different from the actual 

route of exposure that is of interest, route-to-route extrapolation must be performed before the 

risk can be assessed. Several criteria must be satisfied before route-to-route extrapolation can be 

undertaken. The most critical assumption is that a chemical injures the same organ(s) regardless 

of route, even though the injury can vary in degree. Another assumption is that the behavior of a 

substance in the body is similar by all routes of contact. This may not be the case when, for 

example, materials absorbed via the gastrointestinal tract pass through the liver prior to reaching 

the systemic circulation, whereas by inhalation the same chemical will reach other organs before 

the liver. However, when data are limited, these extrapolations are made and may result in 

overestimates of human toxicity. 

6.1.3.2 Uncertainties Associated With Carcinogenic Effects 

Interspecies Extrapolation -

The majority of toxicological information for carcinogenic assessments comes from experiments 

with laboratory animals. There is uncertainty about whether animal carcinogens are also 

carcinogenic in humans. While many chemical substances are carcinogenic in one or more 

animal species, only a very small number of chemical substances are known to be human 

carcinogens. The fact that some chemicals are carcinogenic in some animal species but not in 

others raises the possibility that not all animal carcinogens are human carcinogens. Regulatory 

agencies assume that humans are as sensitive to carcinogens as the most sensitive animal species. 

This policy decision, designed to prevent underestimation of risk, introduces the potential to 

overestimate carcinogenic risk. 
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High-Dose to Low-Dose Extrapolation -

Typical cancer bioassays provide limited low-dose data on responses in experimental animals for 

chemicals being assessed for carcinogenic or chronic effects. The usual dose regime involves 

three dose groups per assay. The first dose group is given the highest dose that can be tolerated, 

the second is exposed to one-half that dose, and the third group is unexposed (control group) 

(National Research Council [NRC] 1983). Because this dosing method does not reflect how 

animals would react to much lower doses of a chemical, a dose-response assessment normally 

requires extrapolation from high to low doses using mathematical modeling that incorporates to 

varying degrees information about physiologic processes in the body (NRC 1983). 

A central problem with the low-dose extrapolafion models is that they all too often fit the data 

from animal bioassays equally well, and it is not possible to determine their validity based on 

goodness of fit. Several models may fit experimental data equally well, but all may not be 

equally plausible biologically. The dose-response curves derived from different models diverge 

substanfially in the dose range of interest (NRC 1983). Therefore, low-dose extrapolation is 

more than a curve-fitting process, and considerations of biological plausibility ofthe models 

must be taken into account before choosing the best model for a particular set of data. 

6.1.4 Uncertainties in Risk Characterization 

Uncertainties in the risk characterization can stem from the inherent uncertainties in the data 

evaluation, the exposure assessment process, including any modeling of exposure point 

concentrations in secondary media from primary media, and the toxicity assessment process. 

The individual uncertainties in these respective processes are addressed in previous sections. 
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7. HHRA CONCLUSIONS 

A brief summary ofthe HHRA conclusions for the Maxwell Point Investigation Area is provided 

in the following sections. 

7.1 MAXWELL POINT INVESTIGATION AREA - BUILDING E7340/7350 TEST 
SITE HHRA CONCLUSIONS 

The Building E7340/7350 Test Site data grouping HHRA evaluates potenfial cumulafive risks 

for current adolescent trespasser, current maintenance worker, future constmction worker, future 

commercial worker, and fiiture resident adult and child for exposure to surface soil, surface 

water, and sediment. 

Non-carcinogenic hazards did not exceed 1.0 for any ofthe receptors evaluated, except for 

resident child. The total non-carcinogenic HI for the resident child is 1.4, which slightly exceeds 

the acceptable threshold of 1.0. A breakdown by target organ indicates that no COPC has a 

chemical-specific HQ greater than 1.0. Furthermore, no target-organ specific HI exceeds 1.0. 

Therefore, there are no non-carcinogenic concems for the resident child at the Building 

E7340/7350 Test Site. Carcinogenic risks for all receptors evaluated are within or below the 

USEPA's "acceptable risk range." An evaluation of lead in soil indicates that lead is not a site-

wide concem. Therefore, the HHRA indicates no concems for potential receptors exposure to 

surface soil, total soil, surface water, and sediment at Maxwell Point Investigation Area, 

Building E7340/7350 Test Site. 

7.2 MAXWELL POINT INVESTIGATION AREA - SMOKE GENERATOR DEBRIS 
AREA HHRA CONCLUSIONS 

The Maxwell Point Investigation Area, Smoke Generator Debris Area data grouping HHRA 

evaluates potential cumulative risks for current adolescent trespasser, current maintenance 

worker, future constmction worker, future commercial worker, and fijture resident adult and 

child for exposure to surface soil, total soil, surface water, and sediment. 

Non-carcinogenic hazards did not exceed 1.0 for the adolescent trespasser, maintenance worker, 

commercial worker, constmction worker, and resident adult. The total non-carcinogenic HI for 

the resident child is 1.3, which slightly exceeds the acceptable threshold of 1.0. The total non-

carcinogenic HI is primarily due to exposure to total soil. A breakdown by target organ indicates 

that no target organ has a HI greater than 1.0. No COPC has a chemical-specific HQ greater than 

1.0. Therefore, there are no non-carcinogenic concems for the resident child at the Smoke 

Generator Debris Area. 
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Carcinogenic risks for all receptors evaluated are within or below the U.S. EPA's "acceptable 

risk range." Therefore, the HHRA indicates no concems for potential receptors exposure to 

surface soil, total soil, surface water, and sediment at the Smoke Generator Debris Area. 

7.3 MAXWELL POINT INVESTIGATION AREA - GROUNDWATER HHRA 
CONCLUSIONS 

The Maxwell Point Investigation Area groundwater HHRA evaluates potential risks for fiiture 

commercial worker, future constmction worker and fiiture resident adult and child for exposure 

to site groundwater. 

Non-carcinogenic hazards for the constmction worker are acceptable potential concem primarily 

due to benzene in the groundwater. There are no carcinogenic risk concems for the constmction 

worker exposure to groundwater. Non-carcinogenic hazards for the resident child and adult are 

calculated above 1.0. Arsenic, beryllium, iron, manganese, nickel, thallium, bis(2-

ethylhexyl)phthalate, benzene, and 1,1,2,2-tetrachloroethane have chemical-specific HQs greater 

than 1. In addifion, the central nervous system, skin, liver and immune system all have His 

greater than 1. Carcinogenic risks for the resident receptor are above the USEPA's "acceptable 

risk range." Arsenic and 1,1,2,2-tetrachloroethane have carcinogenic risks above 10" , and bis(2-

ethylhexyl)phthalate, benzene, tetrachloroethene, and vinyl chloride have carcinogenic risks 

above 10' . Therefore, there are concems for use of groundwater as a tap water source for 

residents or commercial workers at the Maxwell Point Investigation Area. Based on the USEPA 

recommended model, volatilization of COPCs in groundwater into site buildings is not of 

concem. 
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Figure 1 
Locations of Other Edgewood Areas Study Area and Maxwell Point Investigation Area 
(Aberdeen Proving Ground, Maryland) 
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Figure 2 
Site Features of Maxwell Point Investigation Area 
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Figure 3 
Soil Samples Used in Human Health Risk Assessment 
for Maxwell Point Investigation Area 

Grafting: Smoke Generator Debris Area 
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Figure 4 
Sediment and Surface Water Samples Used in Human Health Risk Assessment 
for Maxwell Point Investigation Area 

Grouping: Smoke Generator Debris Area 
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Figure 5 
Groundwater Samples Used in Human Health Risk Assessment 
for Maxwell Point Investigation Area 

Grouping: Smoke Generator Debris Area 
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Figure 6. Human Health Conceptual Site Model: Maxwell Point Investigation Area. 
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m 2-1 
SELECTION OF EXPOSURE PATHWAYS 

MAXWELL POINT - OTHER EDGEWOOD AREA 
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1.00E-K)6 

N A 

N A 

P o i c n u a l 

A R A R / T B C 
COPC 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

R S L 

A D I 

N A 

N A 

N A 

A D I 

N A 

N A 

A D I 

N A 

N A 1 

Y e t 

V e j 

Y e i 

No 

No 

No 

N o 

V c i 

N o 

N o 

V » 

Y c i 

N o 

V e . 

N o 

N o 

N o 

N o 

N o 

N o 

Y M 

Y w 

Rat iona le for " * 

C o n t a m m i n t 

D c l c t b o or Se lec t ion 

A S L 

A S L 

A S L 

B 5 L 

B S L 

B S L 

N U T 

A S L 

N S L 

B S L 

A S L 

A S L 

N U T 

A S L 

B S L 

B S L 

N U T 

B S L 

B S L 

N U T 

A S L 

A S L 

rESTlClDES/PCnS 1 

7 v . ' J . S 

7 : .<;•;') 

• t l : ' j . - . 

i ( r . | . | i 7 - s 

4 . j ' . n i ) n 

4 . r . n i i i : 

j . j ' - n n i 

) ' i u l i » i i l f : i i i ' . i i lMtc 

:.?[)V-:.oi 

: . 4nF . . ( ) j 

J.W)1-.()J 

1 : i ) } ; - o i 

• 1 

J 

1 

J 

t...inF.-(i.i 

: KOF.-o: 

I..UIF,-0l 

I .K i r . - 03 

J 

J 

mgiVg 

ing.Vg 

ms/Vg 

. . . n - C / V g , , . . 

c:o.ss-fl? 
M P - S S - W 

C ; 9 - S S - 0 5 

M P . S S - i 6 

2/9 

O f l 

K f l 

I f l 

3..10C-O3 • J.KOE-O? 

i . , 1 0 E ^ 3 • 5.KOE-03 

^..- iOE-OJ-.^KOH-O? 

3. .^0E-0i - J FOE-03 

B 30E-03 

: .E0E-O2 

1 .lOE-01 

1.20E-03 

2 . i J E - 0 2 

3.92E-01 

1 43E-01 

N A 

2 . 7 0 E - O 0 

1.90E-HX) 

1.9C1E-HXI 

4 70E-K)1 

C 

C 

C 

N 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N o 

N o 

N o 

N o 

B S L 

B S L 

B S L . 

B S L 

S E M I - V O I A T I L E O R G A N I C C O M P O L N D S ' | 

1 I 7 . S I . 7 

f i j - f j i - : 

l l S - 7 4 - 1 

l - i s r^ I . l l1y l ln . •^v l ) r l l t l l . l l . l l ^ : 

IJ i i ; t l i y lp l i ihaL i ic 

Hi ;v .u l i l i i i i> lH.Tiwik : 

• j . M i K - n ; 

i . 4 ( ) i ; - o i 

1 00 i : . - ( l | 

J 

. 1 

1 

7 ' j . l J . * 

KIS.iKls-.l 

7y . ( l 1 -C 

l . l . ; . : - r i ; i r i i Lh I t> i .> i ; i l i n i i i ; 

N^lllL'tlC 

1 tiL'kli 'ri i<:il i i. ' i ic 

; l o i M i : 

T.wi'..oy 

1 ^or-ni 

j ' l 

'J 

9 ?nF,-o; 

esoE-ot 
1 OOF.-Ol 

J 

J 

mg/ l tg 

m g / k « 

m ^ ^ 

: l O E - o ; 

i . M i E - o : 

; . 5 P E - 0 2 ' 

mg/Vg 

m g A g 

TtiB/Ve 

. C29-SS-04 

c:9.ss-n4 
0 2 9 - 5 5 - 0 5 

1 - ^ 

2/9 

I f l 

3 ! O E - 0 1 - < . 7 0 C - 0 1 

.V iOE-Ol • J . 7 0 E - 0 1 

^ . * 0 E - O I - 5 . 7 0 E - 0 1 

9.S0E-O2 

6.SOE-01 

1 OOE-OI 

V O M T I L E O R G A N I C C O M P O U N D S 

M P - S S - i 7 

MP-SS-5<J 

Mn-SS-59 'WP-SS- . i 8 

r f l 

4 f l 

4 f l 

i . i o E - o : - I . 7 0 E - 0 : 

1 . 1 0 E - O : - 1 . 7 0 E - O 2 

l . ] 0 E - 0 : - l . 7 0 E - O 2 

2 .10E-02 

1.30E-02 

2..';0E-O2 

N A 

2.6OE-01 

N A 

N A 

N A 

N A 

4 .60E+OI 

6.30E-K13 

4 .00E-01 

C 

N 

c 

3 . 2 0 E < a ) 

6 . 3 0 £ H ) 3 

1 ( A E ' W 

C 

N 

_£. 

• N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N o 

N o 

N o 

N o 

N o 

N o 

B S L 

B S L 

B S L 

B S L 

B S L 

B S L 

( \ ) M i i i i i i i 

C ) M r i M i i i 

( • ) l l n L k - i 

( J ) .^LlL-Lll 

m c ^.nliic 

(.<! R f lh i ' i i ; 

m/ i i in 

111 L,>i 

m i l l V 

^̂  ^>.^ 1 , i r I-

L- C.H 

i n i i i i i u l c i L V i t i l s i ' i n . v i i l n i u > i i . 

LL-ll lrall lHl lIMSl 3": .•.LTlXllllll:' val l lC 

l i i L N ; i i v 9 . « % l ' P I , > i - , l l o i L i l c U i:^ 

t i l y \ ; i l i i i ; - laVi ; i i Omi i U S M ' \ 

i i : i i n i ! ; t : i i - i l i c ^ t i l in : ^ lunvn is i.i]ii,i 

ccilao Tri'in ICI KE lW.^fl,|l Rackgroiiud values are ooi included as pan nf [lie COPC sdccimn pnvrcss 

\ Rcijii'ii III Rifk-nasctI (RUC^nJil'li:, L'SEP.A. Ociolici 20(11. For noD-tarcinogciis, value shown isetiiialio l/IO ilit leslUciiiial * 

IS LiHial II ' ilii: insiilfiiiial snil RRC vahLe 

Sckxiioii Rejson: ASI. - AUi^^ SciCCiiiat TmiciTy Lfvcl 

Dcfcikin R(M<iiii: BSL - Below .SiTOtninj Toutity Level 

NSL - No Sawning LciTil 

NUT - F.sicniialNutriejii 

'LMic- iiMil: CliiiHi 11 \ I r.'j Ciiuiiiiinni. Mclliylmcioiiy fur ML-H:III7. -IMIJ (^lulii^iillan Mr liiidi'snlfnn Milfaie. 

ADI = Allowable Daily IniaVe (FDA) 

mg/kg " milligranit p a kilograio 

ARAR/TBC - Applicable or Relevant and Appropnaie Roquiremait/To Be Cootidcred 

C-Carcinogenic 

COPC - ChemiCBi of Poleniial Conctro 

N ~ Noo-Csrcinogcntc 

NA - Noi Applicable 

RSL • Ruidcniial Sa-ccnini Level (USEPA Regioo Nl) 

B • Value l i 1»i than tbe reponni Imiii (RL) but ercatv thao Uii; meibod dcicaion Umii (MDL). 

J - Value IS estimaied. 

L ' Reponed value ouy bc hiasol kw. 
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TABLE 3-I.J 

OCCl lBHENCE.DI l f rR inn ION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

HUH .l)IS(; E7J4n/73S0 TEST SITE - SURFACF SOIL - INDUSIHIAL 

C.\.'- N i i i i i l y : r riiciiiical 
M m i i u u i i i ' " 

r i n i L c n l i i i l i o n 

M111111111111 

Q i i a n n t T 

M a u m i m i ' " 

C i ' i i c w i l r a i i i ' i i 

M a . i i m i m i 

Qiialifia 
I Jn in 

l.ocaiHmorMaxmium 

ConeentraiinQ 

DeictlKin 

rreqiiency 
RjDgc of Detection Lnnits 

ConccntraiiiMi"' 

U«d for Screening 
Backgnnind " ' 

Vahic 

Scrccnmg'" 

Toxicity Value 

Potential 

ARAR^-BC 

Value 

Poieonal 

ARARA-BC 

Source 

COPC 

Flag 

Raiiooale Toi ' " 

Coutannnaoi 

Delaioa or Seloctioo 

INOKGAMCS 1 

7 J : ' J - ' ) ( I - . < 

j j 4 < i . i r - r i 

7 4 4 n . . t N . l 

7 J J ( I . . T ; - . I 

- : i . ^ ^ ^ • ^ l • ^ 

7 J 4 | l . d 7 . l 

7:141>..Mi->: 

7 4 1 ' ) . . , M 

7 j i i J . i , c . j 

74.1'J-9fi-? 

7 J " ) . ' / 7 f i 

7 J J ( l - ' i : . | l 

7 J J f i . o y . 7 

7 7 > ; : . i ' j . : 

7 - i J ( ) - : : - j 

74411 . : . ! . . ' 

74 41 I . f , : . : 

744H-f,i ' ,.ft 

. \ l i i i i i i n i i i i i 

C .n t i i i i i i i i i 

r . i V i i m i 

C h o i n i i i i n i 

C i - K i l t 

f i ' w c i 

1 cn i l 

M^^; l lc•. l l lm 

M a 11 !j a 11 CSC 

hfc ic i i i -y 

N i c k e l 

P iTa-Mi i in 

i ^c la i i i i i i i 

Si<(li i i l i i 

\ a nai l III 111 

/ m c 

1 r.4l--0.i 

4.>:(ir..(ii 

I.IOK'Oft 

i.J7r,M)i 

? ioi ; .o: 

1 I.1F.-02 

;90G-<H) 

v.«)E-ni 

:7{IR-{W 

4.fioi:'(io 

^.iSE-o: 

.^.59i;'ni 

:.m>n.-02 

:.20E'0(1 

.'.i.Mi'OI 

.*.4OF:-OI 

i.P'lE-OI 

^ iKF;*(n 

JC^li'OO 

2 I6C*(IJ 

n 
n 
li 
B 
n 
n 
s 
n 
1. 

.1 

fl 

1. 

1) 

R 

J 

B 

B 

B 

B 

1 ' ; i r . * < i 4 

•J .MIF.MIO 

I . 3 1 E - 0 I 

4 .7KF. .02 

9 >OE-01 

5.OOE NlO 

4 K . ^R 'O l 

. ' . 6 6 E - 0 I 

1 f l . lE -K l l 

1 .^IE-W12 

.» . '6H*{14 

S . O I E - 0 2 

7 9 6 E - 0 3 

7 . 7 P E - f l 2 

2 00E-OI 

R .S3E- f l l 

» ; .0 IEK)2 

I .50RK10 

.l.ROE-Ol 

. V 7 2 E - 0 2 

. V 2 1 E - f l l 

.L67EH13 

L 

J 

1 

B 

R 

lUg/kg 

mg/kg 

mzfV.t 

mg/Vj 

mg/Vg 

mg/kg 

mg/kg 

ing/Vg 

iiifiAg 

mg/kg 

mg,Vg 

rag/Vg 

mg;Vg 

mg-Vg 

mg/Vg 

mgA:g 

•mgAg 

mg/kg 

mg/kg 

mg/kg 

MP-SS-32 

C29.SS-05 

MP-SS-S7 

MP-SS-37 

MP-SS-33 

MP-5S-36 

MP-5S-.17 

MP-5S-.13 

MP-SS.i7 

MP.SS-36 

MP-SS-.13 

MP-SS-37 

MP-SS-S7 

MP-SS-J9 

MP-SS-56 

Mp-ss-;7 

MP-SS-.*;7 

MP-5S-34 

C29-5S-05 • 

MP-SS-.15 • 

MP-SS-32 

MP-SS-65 

30/20 

tS/20 

10/10 

20/20 

2W20 

19/30 

30/30 

20/20 

20C0 

20/20 

20/20 

20/20 

30/20 

20/20 

20/20 

20/20 

20/20 

1.1/20 

1/20 

16/20 

20/20 

20/20. 

3.05E-K»-4.20E-K)0 

4.30E-fll -S.SOE-OI 

4.gnE-oi - i.(M)E+fln 

2.90E-O;-9 00E-O2 

7 lflE-03-SOOE-O: 

4 3OB-02-8.1OE-O3 

2 6(IE-K)0-2.KlE'Ol 

l.OOE-OI -2..10E-OI 

7.SOE-0;-1.SOE.01 

1..10E-OI -4.30E-fli 

2 60E-KX1-4.30E+O0 

2 40E-O1 -4 00E-01 

I.60E-K)0-6 00E-O0 

3.70E-O3-9.OOE-O3 

l.OOE-02-3.O0E-O2 

1 70E-01 -2.B0E-O1 

2.30EH10 • S.SOE-̂ O 

3.30E-OI - 7.30E-OJ 

l.lOE-01 - I.EOE-01 

2 66E-01 - I.2EE+0J 

l.40E-fll -2.40E-O1 

I.IOE-OI -9.20E^O 

l.9IE-K)4 

3.50E-HX1 

IJIE+OI 

4.7BE-K)2 

9.10E-01 

i.OOE+00 

4B3Et03 

3.66E+OI 

LO.-̂ E+OI 

l.;iE-K)2 

3.36E-HI4 

R.01E-H32 

7.96E-KIJ 

7.7SE-KI2 

2.00E-(1I 

B.E3E-<)1 

K.OIE-Ki: 

l.fOE-KlO 

3.E0E-0I 

3.72E-K12 

i.31E-KII 

3.67E-K)3 

1.95E-04 

5.00E-KW 

7jnE-flO 

I.IIE-03 

1.90E*00 

1.40EK10 

3.I7E'<13 

3.3iE-H)l 

3.E6EH3I 

1.93E-H31 

2.17E-K14 

6.0IE-K)I 

3.04E-K13 

1.9SE-K13 

1.20E-00 

2 6KE*OI 

1 03EH13 

2.30E-HX1 

K.JOE-Ol 

6.JSE-'02 

'1.37E-KI1 

B.19EH)1 

I.OOEtOS N 

4 lOE+OI N 

L9nE+flO C 

2.00E-H)4 N 

I.00E-N)2 N 

1.00E-H)2 N 

NA 

3.10E'{): N 

NA 

4.10E-K)3 N 

7.20E-K)4 N 

NA 

NA 

2 OOE-03 N 

1 OOE-KII N 

2.00E'O3 N 

NA 

5.IOE*03 N 

5.I0E-O3 N 

NA 

l.0OE*O3 N 

3 I0E-K)4 N 

NA 

NA 

NA 

NA 

NA 

NA 

4.00E-K)6 

NA 

NA 

NA 

NA 

1.00E-K)3 

B.00E-H)5 

NA 

NA 

NA 

I.00E-K16 

NA 

NA 

1.00E-K16 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ADI 

NA 

NA 

NA 

NA 

ISL 

ADI 

NA 

NA 

NA 

/\DI 

NA 

NA 

ADI 

NA 

NA 

No 

No 

Y a 

No 

No 

No 

No 

No 

No 

No 

No 

NO 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

NUT 

BSL 

NSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

NUT. 

BSL 

BSL 

NUT 

BSL 

BSL 

PESnClDE5/PCBS ! 

<l i -2 ' ) 1 

i i n i i n s 

4 . 4 ' . | ) | ) n 

4 . J - . D I ) i : 

4 . 4 ' . n i ) i 

[ ' i i i l . 'Mi l f ' .m ^ i i l l ^ i c 

2.20K.01 

2 4[)E-(14 

4.fiOE-04 

1 2OE-03 

.1 

J 

.1 

1 

K .10E-(13 

2 KOF.-n: 

1 lOE-OI 

1 20E-0.1 

J 

J 

mg/Vg 

mgflrg 

mg-Tig 

C29-S5-OJ 

MP-SS-W 

C29-SS-0!; 

MP.S5-56 

3fl 

9f l 

Efl 

I f l 

3.3nE-O3-JB0E-O3 

3 iOE-03 • i.EOE-03 

3.JOE-03-J.EOE-03 

J.50E-03 • 5.E0E-O3 

S.30E-O3 

2.S0E-O2 

1.30E-OI 

1 ;0E-O3 

2.iJE-(12 

3.92E-0I 

I.43E-01 

NA 

I.20E-KI1 C 

E 40E-KIO • C 

E.40E-KK) C 

6.10E-K)2 N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No • 

No 

No 

BSL 

BSL 

BSL 

BSL 

SEMI-VOLATILE ORGANIC COMPOUNDS | 

I I S - 7 J . I 

l i K ( : . r . i l i y l t i c . \ y l l | > l i i l i a l d i c 

D ic l l i y lp l i i J iaL i i v 

1 Icv. ic l ik iml 'Ci i j ' i . i iL-

9 K(ir:-02 

i.4ni;-oi 
Mwr.-oi 

J 

I 

9.K0E-02 

6 P 0 E - 0 I 

1 OOE-OI 

J 

J 

mgArg 

rag/Vg 

meA« 

C39-SS-04 

C29-SS-04 

C29.SS-05 

I f l 

2fl 

I f l 

3S0E-0I •J.70E-OI 

J.50E-OI-3.70E-O1 

3.S0E-OI-5.70E-O1 

9.80E-02 

6.S0E-0I 

l.OOE-OI 

NA 

:.60E-01 

NA 

2.00E-K)2 C 

S.:0E-H}4 N 

l.SOE-00 C 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

BSL 

BSL 

BSL 

VOLATILE ORGANIC COMPOUNDS | 

I l lS- ls .s . l 

T M H - f t 

1.1.2.2- lc1^.lclll^>l•^>clll0^l.• 

•h>li ici io 

l i - i c l i l i ' i ,H ; ihc i i f 

2 IOE-02 

7 60 E-113 

1.10F.112 

J/J 

/ I 

2. IOE-03 

l . i O E - 0 3 

2 50E-02 
, 

mg/kg 

mg/kg 

MP-SS-57 

MP-5S-39 

MP-SS-i9/MP-SS-5fi 

I f l 

4f l 

4f l 

I.IOE-03- 1 70E-0: 

1.IOE-02- 1.70E-O2 

I.IOE-03- I.70E-02 

2.10E-01 

l.JOE-O: 

• 3.S0E-O3 

NA 

NA 

NA 

l.40E-H)l C 

8.20E-K)3 N 

7.20E+O0 C 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

BSL 1 
BSL 

BSL 1 

(:) M 

(3) 11a 

(J) Sc 
H l i r v 

I.M R.I 

Ml 

kc 
CCl 

IllL 

i i . i 

n n i L 

KllIK 

11^ 1 

I'Oi 

j l c C 

>iictni l ia 

v j l i i c s a 

i s l c i r v V 

ca ic i i . . . ! : 

\U-s 

111 ^Ifiixlial concniinHKin. 

i;y.*"i UPLs tali.ul.ntcd iLiiing reference dala Ertim ICF KE 1995a,b. Backgrnund vstiics arcnoi included as pan of the COPC selection process 

Inc- lakcn lumi l'SEP.-\ Region III Risk-Dased | RBCs) Tallin, USEPA, Ouolicr 2007. Fur non-carcinogens, value shown ij equal io I/I 0 the industrial soil 

iw ilic value slioivn i:i eiiiial i f ilic iiidiismal sod RBC value. 

Selcctu'ii Reason: ASL " Alvve Screening Toxicity Level 

Dglcikiu Reason: BSL - Bek-'w ScnxTiing Toxicity Level 

NSL-NoSacci ing Level 

NUT - Esseniial Nuiricoi 

11 1. [ li'i CIiii'iiiiiiiii. Mclliylniciciiiy for Mcrciiiy. and nnilosiilfan for Endnsiilfan sulfaie 

ADI - Allowable Ditly Intake (FDA) 

mg/lcg ' millignms p a kilogram 

ARAR/TBC - Applicable or Relcvaot and Appropnaie RequtremcDi/To Be Considered 

C • Carcinogeaiic 

COPC - Cbcffiical of Potaiial Coocon 

N - Non-Carcinogenic 

NA - Not Applicable 

ISL - lodustrial Sacening Level (USEPA Region 111) 

B - Vahie ii leu iban tbe rcfioniiig limil (RL) but greater [ban tbe metbod dcteaion limit (MDL). 

J - Value ii esionaled. 

L - Reponed value may be biased low 
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TAR I.F, 3-1.3 

OCCLHKKNCE. DISTRIBU TION AND SKI.EC TION OK CFIE.MICALS OF POTENTIAL CONCERN 

.\1A.\WFl.I.P0[,\TINV>;sriGAT10NAKEA 

nun.DING K734(l/73Sil TEST SITE - TOTA],,SOU. - RESIDENTIAL 

ScL'ii.in.> l i m e l r , i n i 

M a l m n i : 1 oi . i l v . i 

l . i n . v i i r e M L ^ l i i i n r 

I . i | > - < m e l V i i i r H 

r n i i i ' I i i l i i n ; 

f o i a l -^.'il 

i l d i n - r . T l - H W . ' O f cMSi lu : 

(••V^ N u n i l t r r i M i i i c i l 
M i r i i i m i i n ' " 

C'll lie CTira l inn ( J i i a l i hc i 

M a x i i m i i i i ' " Ma.xuiu im 

Oua l i f i c i 
[JniK 

Coneci ina i ion 

Deiecnoi i 

FteqiunKv 

I N O R G A N I C S 

743^-9(1 5 

74JI1-,W-(I 

7 4 j n - 3 S . 2 

7 4411.1 i j . l 

7441).4 1.7 

7J4I I -43-9 

7440.43 •) 

744(1.711-2 

744(1-17-3 

744n-J i ! .4 

744n-.':0-K 

743y-S'J-A 

7 4 3 9 - 9 : - 1 

741 ' ) . ' )S4 

7439-9(1 •> 

54T) . i l f , .-. 

; 4 i i j . i ) ; f, 

744( l . ! i : . l1 

74411.(1').! 

7 7 K 3 . J ' ) . : 

744(1 . :? . J 

744(1 . : ^ - t 

7 4 4 0 - t , ] . : 

744n.Af,-ft 

A n m i i n n i 

A i ^ c i i l c 

H, in i i i i i 

I terv I l ium 

C l n . t i . m 

C, ld i i i l l i in 

C a k 1 

Cl i r< .n> l i lm 

f o K i l l 

r o n v 

l i n n 

l.i-od 

Magnes ium 

MonUUUL-^i: 

.M.-liifiiilL'M: 

M a i . i i i \ 

Ni i . l .e l 

l \ . | . i ^ - i i in i 

' ic io- i i i i i i i 

SiKcT 

'<,nli i i i i i 

/ . i u t 

i . ( ; 4 K * 0 3 

4 . i i nE - f l i 

l . l O E t f l O 

I . 4 1 E - 0 I 

7.0OE-O2 

5 IOE-02 

^.1 OE-02 

l . l I K ' 0 2 

1.9(1 r.-flo 

9C0E-01 

:lOE-oo 

3.3KE-^I3 

4.iiflK'()a 

2 lf;L-02 

5.59 E'lM 

.*..<9r,*oi 

2 OOE-02 

2.20K'Oil 

' i . i M - . - n i 

•: J O r J l l 

VKOI . J l l 

' I R K - O l 

4 . ( i l l K H i n 

: . i t . E - ^ f l i 

J 

n 
R 

R 

R 

n 
R 

H 

J 

B 

[. 

.1 

B 

1, 

1. 

f i 

n 
J 

n 
n 
n 
I I 

1 .03E- f l 4 

J .50E- f lO 

l . 3 I E - f l l 

4 7BE'-02 

9 10E-01 

S . O O E ^ ^ 

.*.OOE-00 

4 . E 3 E ' 0 3 

3 . 6 £ E ^ I 

l .O.^E 'Ol 

l.siE-03 

3.3fiE-^4 

g . f l l E ^ f l l 

7 .9 f iE -03 

7 .7BF.* f l l 

7 . 7 f ; R ' 0 2 

3 00E-OI 

K.K.IE-Ol 

1 0.<E-03 

• 1. .VIE-00 

.VKor-oi 

3.12F*02 

S . l l F - f l l 

3 . * 7 E - f l 3 

L 

J 

J 

R 

11 

mcAe 

•„cAe 

mcAe 

uigiVg 

m g A g 

TRn-C 

mgA:g 

n i g / l g 

n.C/kl l 

uigAig 

m g A g 

n . c A g 

" E / t g 

mg/Lg • 

mc/kB 

nig/Vg 

l u g A g 

lug/Vg 

,„g(kg 

mg/kg 

n i j ,VB 

nif^Vg 

mg/Vg 

n.E/kg 

M P - S O - 4 S J I 1 

C29-SS-0S 

,MP-SS-57 

MP-SS-37 

MP.SS-33 

MP-S.S-36 

MP-SS-.W 

MP-SS-37 

•MP-SS-J l 

MP-SS.57 

MP.SS.3( i 

.MP-SS-31 

M P - S S - 3 7 

M P - S S - i 7 

MP-SS-S9 

MP-.IS-JCt 

M P - S 5 - » 

MP-SS-57 

MP-SO-f t5-02 

MP-SS-34 

C29-SS-05 

MP-SS-35 

M P - S S - 3 1 

MP-SS-6S 

12/11 

IS /11 

11/11 

22/22 

22/22 

I l / I l 

21/22 

22/32 

11/21 

22/22 

32/22 

12/11 

11/11 

22/22 

12/11 

22/22 

32/22 

22/22 

22/23 

15/33 

1/33 

IK/32 

12/11 

11/12 

Range o f Detect ion L i m i i i 
C o r w u t r a i i o n ' " 

Used for SCTwdng 

1 . 0 5 E - M M . 4 . i n E 4 f l O 

4 J 0 E - 0 I -S .9DE-01 

4 . 8 0 E - 0 1 - l . n O E * O f l 

2 .90E .O2-9 .1OE^)3 

7.10E-O3-5.OOE-O3 

4 .30E-01 - S . l O E - f l l 

4 . .10E-O3-8.20E-O2 

2 ( W E + 0 0 - 2 . 8 2 E * O I 

l.OOE-OI - 2 . 3 0 E . n i 

7 5 0 E . 0 2 - lEOE-OI 

1 30E.01 - 4 40E-01 

2 . 6 0 E * r t ) . 4 . 3 0 E H I O 

2.4QE-01 - 4 . 0 0 E - 0 I 

1.6OE-OO-6.0OE-OO 

3 .70E-O1-9 .0OE-01 

3 .70E- f l2 -9 .0OE-O2 

l .OOE-02-3 .O0E-02 

1.7nE-0] -2 .S0E-OI 

2 . 3 0 E * n o - 8 90E>00 

V lOE-OI -7.. 'M)E-0I 

I . I O E - O I - l . K O E - O I 

26(SE-^01 - 1 2BE*03 

I . 4 0 E - O 1 - 1 . 4 0 E - O 1 

l . l O E - 0 1 - 9 . 1 0 E t f l f t 

1 . 0 3 E - ^ 

3.S0E+O0 

I . 3 I E + 0 1 

4 .7 f iC -02 

9.30E-01 

5.00E-KIO 

5 .00EHI0 

4 .83E*03 

J . £ 6 E - ^ I 

t .OJE tO l 

1 S l E - 0 2 

3 .34E-^M 

8.0 I E - M i l 

7 . 9 6 E - 0 3 

7 .78E+01 

7 .78E-02 

2.00E-OI 

8 83E+01 

I 0 5 E * 0 1 

I.50EHJO 

3.E0E.OI 

3 72EM)2 

5.11E-KI I 

J .67EHJ3 

B a c k g m u n d ' " 

Va lue 

S c r e e n i n g ' " 

Ton ic i t y Va lue 

^.«E'^M 

S.00E*fl0 

7.6nE*<>0 

1 07E-fl2 

1.9OE-O0 

1.40Et«) 

1.40E-O0 

3.I7E*03 

3.S5E^1 

3.39E'OI 

I.B4E*01 

I.IOE'04 

S.6iE*OI 

3.:0E'<I3 

l.60E-fl3 

l.60EH)3 

1.30E-00 

3.6BE-OI 

1.70E-03 

3.30E-00 

a.50E-01 

fi.5£E-02 

4.66E«01 

g.inE*oi 

7.gnE*fl3 

JIOE^OO 

4.30E-01 

l.50E*03 

t.ME'OI 

J .90E-^ 

7.S0E-O0 

NA 

JJOE-HH 

NA 

3.10E*03 

5.50E-K)3 

NA 

NA 

L60E-KI1 

I.IOE-03 

7.80E-OI 

1 ME-O: 

NA 

3.90E-OI 

3.90E-0I 

NA 

7.80E-KIO 

l.JOE'flS 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

M 

N 

N 

N 

N 

N 

Poleniial 

ARAR/TBC 
Value 

Poienl ia l 

A R A R / F B C 

Source 

COPC 
Flag 

R a i i o n a l e f o r ' " 

De le t i on or 

Selec i ion 

1 
N A 

N A 

N A 

N A 

N A 

N A 

N A 

4.00E ' -0 f i 

N A 

N A 

N A 

N A 

t . O O Z ' O l 

E 0 0 E * O 5 

N A 

N A 

N A 

N A 

I.OOE^Ofi 

N A 

N A 

I OOE+Ofi 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

R S L 

A D I 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

A D I 

N A 

N A 

Y M 

Ve* 

Y M 

No 

No 

Y » 

No 

No 

V « 

No 

No 

Y a 

Y e t 

No 

Y e i 

No 

No 

No 

No 

No 

No 

No 

Y d 

Y e . 

A S L 

A S L 

A S L 

B S L 

B S L 

A S L 

B S L 

N U T 

A S L 

N S L 

B S L 

A S L 

A S L 

N U T 

A S L 

B S L 

B S L 

B S L 

N U T 

B S L 

B S L 

N U T 

A S L 

A S L 

PESTICIDES/PCBS 1 

7 : . ^4 .^ ; 

: j - . v< -9 

5 " - 2 9 t 

1(111 i iT- i ; 

4 4 - . | ) | ) l ) 

J 4 ' . | l l ) | - . 

• l . - l M ) m 

r -K l , .Mi l l . i i i , i i l la iL-

2.3iii-:-o.' . 

2.J0i;-O4 

4.F;or.Ji4 

1 3nE.03 

J 

J 

J 

• .1 

K 3 0 E . 0 1 

3.E0E.O2 

1..10E-OI 

I.30E-O3 

i 

J 

„ .gAig 

lug/Vg 

m g A g 

C29.SS-05 

MP-SS-rtO 

C29-SS-n5 

MP-SS-5( i 

3fl 

9fl 

Bfl 

I f l 

•3 .5nE-O3-5 .B0E-O3 

3 . 5 0 E A 1 - 5.S0E-03 

3.50E-03 - 5.SOE-03 

3.5nE-03 - 5.S0E.O3 

8.30E-O3 

2.SOE-02 

1.30E-01 

• I.20E-O3 

2.i5E-03 

3.92E-0] 

I.43EJ1 

NA 

2.70E*OO 

1.90E-K)0 

190E-^ 

4.70E-OI 

C 

C 

c 
N 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

B S L 

B S L 

B S L 

B S L 

SEMI-VOLATILE ORGANIC COMPOUNDS | 

i n - s i 7 

X4.f,c,.: 

l l ^ : - 7 J - l 

n i e i l i ^ l i i r i i hab ie 

1 k -x . lc l ' I i -o lV ' l /u - 'V 

o.poL-ni 

i.4nE-oi 

1 onr,-oi 

7';.3J-. ' ' 

K l S ' - ^ f . i 

T).n\ (. 

1.1.2.2-1 cmchk'tiietiiarv 

l l . lMOK-

rnc l i lOn>t i l ienc 

3. I0E-O3 

7.f,or-0.» 

J 

• J 

1 

j / j 

9.f lOE-02 

6 B 0 E . 0 I 

1 OOE-OI 

J 

J 

m g A g 

m t A g 

2 m E - 0 2 

I..10E-03 

2.50E-(12 / 

meAl 

m g A ; , 

C29-SS-04 

C29.SS-04 

C29.SS-05 

I f l 

2fl 

I f l 

3.S0E-OI -S .70E-O] 

3. .SOE41I-5.70E-OI 

3 .^0E-0 I - 5 . 7 0 E - 0 1 

V O L A T I L E O R G A N I C C O M P O U N D S 

MP-SS-J7 

MP.SS.59 

I f l 

4fl 

4fl 

I .1OE-O3-1.7OE-02 

1 . I O E - 0 2 - I . 7 0 E - 0 2 

1 . IOE-02- I.70E.O2 

9.80E-O3 

6 B 0 E - O I 

l.OOE-OI 

2. IOE-02 

1.30E-O2 

2 50E-O2 

NA 

2.60E-OI 

NA 

NA 

NA 

NA 

4.60E*0I 

6.30E*<I3 

4.00E-0I 

C 

N 

C 

3.20E-O0 

6.30E-O2 

1 fiOE-00 

C 

N 

C 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

N o 

N o 

N o 

B S L 

B S L 

B S L 

B S L 

B S L 

(1) Miiimimivtnaiiiimm dcicci«l euncciuTalioii. 

[2) Ma^niiiin> contcniralion UMXI a( screening va!iic. 

(.i> Dacl-gri'iiixl v.iliie^'att 95'-!. lIPl.s calcuialed iwing tetl-rcuce dala Irom ICF KE I995a.lv Background rthics aie noi included as pan of ihe COPC selection prriceu. 

(4) Scrci-uin;; Toxicily Value - Taken Ihmi USEPA Rejiim 111 Ri-ilL-aoscd(RBC>;) Table. USEPA. Ocrohn 2007 For non-carcinogen.^ value shown is Kjuai lo 1/10 the residenlial wil 

RIC saliic. ^orea^ciIH';l,•ns1^u^Tlllle'.^lwnl<alllal^olI*.•rcsidcnIial•ioilRDClahle. 

l.M KniiiiiialeCi-cte- Scleciion Reawn ASL- AU>iti Scree rmg Toiieity Level 

ncleiion Reavin: BSL " Below Sctecning Tonicity Level 

NSL - No Screcniiif LCM;1 

N U T - E'tfcniialNiilneni 

'iiinii^.iie-. 11-i.d fhhiinnini V I i n Chii'miiiin Mciliyliiierciiry lor Wercur>' and Endi'iuiran liir Eiidn^iltan qiiltalc. 

ADI - Allowable Daily IniaU (FDA) 

miflit - nulligraiiis per blogram 

ARAR/TBC • Applicable or Relevant and Appropriate Requiiemeni/To Be Comidered 

C " Carcinogenic 

COPC - Chemical of Potential Concem 

N - Non-Carcinogenic 

NA - Not Applicable 

RSL - Rctideniial Screening L«vel(USEPA Region III) 

B - Value if k u than ihe leponing limit (RL) bui gceaier than the meibod detection limit (MDL). 

J - Value IS esiimaied. 

L - Reponed vahie may be bused lew. 
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TABLE 3-J.4 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

M A X W E L L POINT INVESTIGATION AREA 

n u i L D l > G £7340/7350 TEST SITE - TOT,\L SOIL - INDUSTRIAL 

r \S N m . i k - i CiK.-iMieal 
M i m m . i i i ' " 

Co iKe- i i ra i ' i ' i i Oiial.iicr 
MaTmmm'" Maxinuini 

Oiialitici 
U i i i s 

u : ' j . ' j i i - > 

144(1--.C.(1 

744II-.IK-2 

T I J d . l . M 

7440.41.7 

744(1.4 1.') 

3 44(1. J.-;.•; 

7 J 4 ( l . 7 f l . : 

;44n .47 . . i 

744(1.41..4 

J J 4(1..111.j; 

uyts' i j . 
7Ji9.')2-l 

74' . ' l ' ) .<.4 

7J-.'1.W,.< 

741 ' )W. . . ' 

7J . " ) - ' ) ; - ( . 

74JI1.I1241 

74JI1.IW.7 

77> : : . 4 ' ) . : 

7 4 4 i i . : : . 4 

74JII ; i .* 

7 4 4 i i . r . i - ; 

744!1.C,C,.C 

.Mu in in inn 

.\i.liiii,<ii%' 

. \ r ^ . . i i k . 

I l i i m i i i 

IKnvI l i l l l l I 

C i d m i i i m 

C l c i i i i i i 

(" lu,.m>inu 

COIMI I 

Ci-nvT 

llK.1 

Le.id 

M: i ;n. -Mi i i i i 

M.i i";. i in,-<; 

M.i iV.i.«;se 

^ iC lV l l l ^ 

N I L L I I 

l',^ia-..11111 

S,.l,. .1 

S i k v i 

'^IHll l l l l I 

\ ; i n a i l i 

/ i . i e 

l f . 4 r . 0 l 

JSi lF.-OI 

l . 2 0 E + n ' l 

1 471. -01 

7 001.-03 

.- IOH.(t3 

.Mor..o3 

1 I3h'03 

3.90^^)0 

9.f.o[:-oi 

2 ;or.-oo 

3iSE'0.' 
4 SOK .{10 

2 lKi:-02 

<.<9I--01 

5 59K-01 

2 OOF:412 

2.2(>r.-0O 

^.i .M.-ni 

•;.4(ii-.-oi 

VRtlQ-Ol 

5 ISI:-01 

4.COE-00 

2.ifir.-ni 

" 
R 

n 
R 

n 
n 
J 

R 

1. 

1 

R 

1. 

1. 

R 

R 

I 

1) 

R 

R 

R 

2.01F,'04 

.V50h>00 

1 3IE*fll • 

4.T!:r.'02 

9.30 K-OI 

5 00K-00 

5.00 E-00 

4.f:3E-n3 

tMf . 'OI 

105E-11I 

1 MK'03 

3 3ftE-OJ 

8 OIK-03 

7 9f.V.-03 

7 7Kn-02 

7 7Kr.-03 

2.mr.-oi 

K83r.-0| 

1 o-^r.-oi 

1 .'OK-no 

.ipOE-OI 

3 72E-02 

5 2ir.-oi 

3(;7E.03 

1, 

) J 

H 

1) 

nig /kg 

nig./l,J 

n ia /kE 

mg/Vg 

mgiVg 

i i rg-Vf 

mgAs 

mg,Lg 

nig/kg 

mg/Lg 

me,lg 

m g A g 

m g A g 

mg/ l ig 

m ^ V g 

m g A g 

i i i g A g . 

. i i i g A g 

i n g A g 

m i ; A g 

i i i gAg 

m ^ V g 

• m g A g 

u i p A p 

U«caiionotMa:iimiiiii 
Concciiiiation 

neiociion 

Frequency 
Range of Deiecimn I.miiLt 

I.NORGAN' CS 

MP-.SO-A;-02 

C29-SS-05 

MP-SS.57 

MP.SS-37 

MP.SS-33 

MP.SS.3fi 

MP-SS..lfi 

MP.SS-17 

MP-SS-32 

MP-SS-57 

MP-SS.3fi 

MP.SS-32 

MP-SS.37 

MP-SS-57 

MP-SS-59 

MP.SS-59 

MP-SS-56 

MP-SS-57 

MP-SO-(;5-02 

MP-SS-iJ 

C29-SS-05 

MP-SS.35 

MP-SS.12 

MP-SS-d.l 

22/22 

15/22 

12/12 

23/33 

23/32 

21/33 

21/33 

23/33 

22/22 

27/33 

23/23 

32/33 

32/33 

23/23 

32/23 

33/23 

22/22 

33/33 

32/22 

IV22 

1/22 

IE/23 

32/22 

22/22 

2.05E*00-*.30E-OO 

4 30E-01 -E.90E-OI 

4.80E-OI-l.00E*OO 

2.9OE-O3-9.I0E-O3 

7.I0E-O3-5.O0E-O3 

4..10E-O3.S.20E-O2 

4..10E-03-S.20E-02 

2.60E*O0-2.E2E*<ll 

1 OOE-OI-2 30E-O1 

7 50E.03- I.KOE-01 

l.iOR-OI -4.40E.01 

3«)E-O0.4.30E*0O 

3 40E-01 -4 OOE-OI 

1 (10E*00.6 00E*00 

3 70E.03 - 9.00E-O2 

3.70E-03-9 00E.O3 

I.OOE-03. 3 OOE.02 

I.7OE.O1.3.K0E-O1 

3.30E-00.8.90E*<K) 

.1.IOE-O1.730E-OI 

I.IOE-OI . 1 80E-OI 

3 6(.E-0l-13EE*O3 

1 40C.01 .3 40E-OI 

1 IOE.OI.930E*00 

Used for Scrocnmg 

3O3E-04 

3 5OE-'0O 

l.31E-fll 

4.7EE*€3 

9.30E-0I 

J.OOE-OO 

5.00E*00 

4.E3E-03 

3.66E-01 

I.OiE-Ol 

l. i lE-03 

3.36 E-04 

E.OIE-03 

7.96 E-03 

7.7EE-03 

7.7RE-03 

3.00E-01 

S.S3E-0I 

I.05E-O3 

1 SOE-00 

3.E0E-O1 

3.73E-02 

5.3IEKir 

3 fi7E*03 

BacL^round'" 

Value 

2.56E-04 

5.00E-00 

7.6f lE•^« l 

I.07E-O2 

1.90E-O0 

1.40E-00 

1.40E-00 

2.17E-K)3 

3.55E-OI 

3.39E'OI 

I.R4E-0I 

2.20E'O4 

5.63E'Ot 

3.30EKI3 

I.60Et03 

1.6OEt03 

I.30E-00 

1.6EE*01 

l.70E*03 

2 .10E*00 

8.50E-01 

6.SRE'03 

4 66E'01 

8 lOE'Ol 

Scitcnmg '*' 
Toxicity Value 

1.0D&*05 

4.10EHDI 

LSOE-KX) 

2.0OE+04 

3.00EHD2 

5.10E-^)1 

I.O0E-K12 

NA 

3 I0E*02 

NA 

4. IOE-03 

7 70E-04 

NA 

NA 

3 OOE-03 

I.40E-04 

l.OOE-01 

3.00E*03 

NA 

5 IOE-03 

5. IOE-02 

NA 

l.OOE-02 

3.10E-04 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Poienlial 
ARAR/TBC 

Vi lue 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4 00E-KI6 

NA 

NA 

NA 

NA 

I.OOE-03 

B.OOE-05 

NA 

NA 

NA 

NA 

I.OOE-<I6 

NA 

NA 

I.OOEH36 

NA 

NA 

Poieniial 
ARAR/TBC 

Source 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ADI 

NA 

NA 

NA 

NA 

ISL 

ADI 

NA 

NA 

NA 

NA 

ADI 

NA 

NA 

ADI 

NA

NA 

COPC 
FUg 

No 

No 

Y c i 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

N o • 

No 

No 

No 

No 

Rationale f o r ' " 
Contaminant 
Deletion or 
Selection 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

NSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

NUT 

BSL 

BSL 

PESTIClDES/PCnS I 

72-54.^ 

7?-5.̂ -9 

.VI 29.3 

K n i i n . i ; 

4 . 4 ' - l ) l ) I ) 

4 4 ' . | ) I ) F ; 

4 . 4 M ) l ) l 

J j idos i iKa i i M.llali.' 

2.2OR-0.1 

2 Joi;-oJ 

4 t:0K-04 

1 20R-0.> 

J 

J 

) J 

R 30E-03 

2 ROE-02 

1 30I-.-0I 

1 20i;-03 

J 

J 

m p A g 

m g / l i j 

mgAg 

l U f A p 

C29-SS-05 

MP-SS-60 

r29-SS-05 

MP.SS-56 

2fl 

9fl 

Sfl 

I f l 

3 50E.03 . 5 EOE-03 

3.50E-03 - i.EOE-03 

3.50E-03 • 5.EOE-03 

3..10E-O3 - i.EOE-03 

S.30E-O3 

3.E0E-O2 

1..10E-OI 

1.20E-O3 

3.S5E-02 

3.93E-OI 

I.43E-OI 

NA 

I.20E-O1 

g.40E-00 

8.40E-00 

6.IOF,-02 

C 

C 

C 

N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

SEMI-VOLATILE ORGANIC COMPOUNDS | 

117.Si.7 

(••4-f,c.: 

IIS.74-1 

I i i j 3 . r . i l i v i i i e ( ^ i ) i , h [ i i . i l a i e 

t)ieihvl)i i i [ lLi l.- i ic 

l i c> . i c l . i , . . o l v . . / e .« ; 

9 m: j i : 
1 joi;-oi 

lOOTJll 

J 

i 

1 

9.E0F..O3 

6 KOE-01 

1 OOF.-Ol 

J 

J 

m-Ag 

i n t l g 

mjAp 

r29-SS-04 

r29-SS-04 

C29.SS-05 

I f l 

3fl 

I f l • 

3.50E-O1-I.70E.O1 

3..10E-OI .5.70E-OI 

1,';OF..OI-5.70E-OI 

9.S0E-02 

6.E0E4JI 

1 OOE-OI 

NA 

3.ME.01 

NA 

2.00E-02 

g.20E-O4 

I.EOE-00 

C 

N 

C 

NA 

NA 

NA 

VOLATILE ORGAMC COMPOUNDS 

79..14.?-

ins.vj; 3 

1 1 2 . 2 - l c i t . i c h l i ' n v i l i . i i . ; 

iK lue ' ie 

3 IOi:.03 

TftOE-Oi J/1 

1/ 

2. IOE-02 

L.-iOE-Oi 

2..^0E-02 / 

mgAg 

mgAg 

msAa 

MP-SS-i7 

MP.SS-59 

MP-SS-5K/MP-SS-59 

1/9 

4fl 

4f l 

l.t0E-O2-l.70E-O3 

I.10E4D2- I.70E-O3 

1 IOE-01- 1 70E-O3 

2 IOE-02 

I.30E-O2 

NA 

NA 

I.40E-0I 

8.20E-f03 

C 

N 

s. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

OSL 1 
BSL 

fiSL 1 

1 
No 

No 

No 

BSL 

BSL 

BSL 

eiC'iLC il.ila liom ICI KL I995a.l> FJacUgroimd values arc iici included as iian of die COPC selection [jnicess. 

«i IN Rr^k-lla-txl (Ri)C\) Table. USEPA. ( k i o l v 2007 For rx>ii-.;arciniigen.^. vilue sl»»vn is M|iia! lo l/IO ihe indiisinal .•!̂  

K.• mdiiMii.il v>il RRC value 

Seleeiioii Rea-a-ii .ASL - Al.-ve Scnxning Toxicily Le\ t l 

• Deleiion Kea-̂ jm BSL - Below Scnxnii ' j Toxiciiy Level 

NSI. ' No ."Icreciiifig Le^cl 

NUT - P,s.<en!ial Niimciil 

ir Merc rtiid Eiido-i Milliin iilt'aie. 

ADI - Allocable Daily Intake (FDA) 

mgAg - milligrams per kilogram 

AR.\R/TBC - Applicable or Relevanl and Appnipruie Requirtnienin'o Be Considered 

C " Careinogcnic 

COPC - Chemical of Poicniial Co(«m 

N - Non-Carci oogenic 

NA - NOI Applicable 

[SL • InJiistnal Screening Level (USEPA Region III) 

8 - Value ic ICM than the reporting limil (RL) bul greaio' l^la^ (he method detection limil (MDL). 

J • Value u eMimaled 

L ' Reponed value may Iv biawd low. 
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TABLE 3-2.S 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTUL CONCERN 

MAXWELL POINT INVE.STIGATION AREA 

BUILDING E73JO/73SO TE.ST SITE - .SEDIMENT - RESIDENTUL 

IScui, 

kw\\\ 
E.rv. 

IE^P" 

nn Tin 

111- Sa 

i i r f Wc 

lire Pc 

i.lr;i)iic CiirTLiK f-'iinirc 

i ina i l 

l i i i i i i . Sttl i incii i 

ll B i i ik l i i i i ;E7. '4 l l 7.150 Tc-M Situ 

CASNi.inhLT 

'JW-'l.i-.-

CIHllAlClll 
M i i i i i i i u i n ' " 

Coiicuiiirniioii 

Mii i i i i imn 

OuAJilia 

N11 rnhui Weill.- .1 ft(lE-fl2 J 

M.-,<,n,m„"' 

CoiicLnlralinn 

M.Txiiniuii 

QanhCa 
Ui . iu 

LociL io i io fMiwimum 

Cmicentr;iljan 

Daectioii 

Frequaicy 
Range of Dctecuon Limils 

EXPLOSrVES 

.1.6()E-02 1 J 1 rng/kp MP-SD. I8 1 1/12 9.90E.02 - 1 60E-01 

Concenti.Mion ' * ' 

Used for Screening 

Background ' " 

Value 

S a e e n i n g " ' 

Toxicily Value 

3.60E.02 N A II 3.90E-K)I N 

PolaitJal 

ARAR/TBC 

Vnlue 

N A 

Potential 

ARAR/TBC 

Sourw 

COPC 

Flag 

Rationale f o r ™ 

Coniaminint 

Deletion or 

SelecUon 

1 
N A No BSL 1 

I N O R G A N I C S 1 

7429.'Id.> 

7441 i-.i C-O 

l U H - i H - Z 

74411..'.';..! 

74Jn" l l - 7 

7440-43-9 

74411-7(1-2 

74411-47.1 

7 J J ( I - J S - J 

7440.>ii..>^ 

1J:').'^>)(\ 

7419-1)2-1 

74.19-') .N-4 

7419-96-5 

7J.19-97-f> 

74411.112-11 

7440-11')-7 

77K3-49-2 

74dO-2.i-^ 

744(|.C2-2 

744li-f,r, (, 

Al imi i iuim 

Aiii i imuiy 

Arsenic 

B;iriiini 

BLrvll i i i i i i 

C;«tiiii.ii.ii 

C-iki imi 

CliriMiluiill 

Ciili.i l l 

Cunnrr -

Irun 

Li;i(i 

M.ipiLVIUIll 

M,iin;,iiKsc 

McTciiry 

N ickd 

PoiiisMiim 

Scki i ' i i in 

SodilUll 

V,ni:i(liiiiii 

Zinc 

1 (IHE-t-ll.l 

2 lOE-OI 

9.30E-OI 

.1 'J5E+nO 

.1 (10E-n2 

2 8IIE-01 

4 3|E-H)I 

2 (idE+Or) 

7 l l lE-OI 

i 4(tE^-(l(l 

2RRE-' in 

3.fi.SE-Kin 

1..17E*02 

2.22EMI1 

2.rioE-(12 

L.lOE-'-Oll 

K.2CE^01 

J.50E-I1I • 

I.(I7E^II2 

4 4()E+(1() 

4 R5E-i-()() 

L 

B 

B'B 

B 

B 

B-B 

-
J 

J 

• 
K K 

B.B 

• 
lyB 

B'B 

B>B 

J 

B 

B 

J'J 

1 ().1E+(14 

SSdE-OI 

4.80E^O0 

5.4gE+<ll 

8.8SE-ni 

1.50E+<H) 

4.MEM12 

1.56E+ni 

'>.ME+m 

6..17E*(11 

l.9.1E*0J 

8.69E+(11 

I 41E+n.l 

7 I3E*02 

1 5llE-ni 

1 (18E*0I 

6 79E+n2 

7.()flE.01 

3.61 E*n2 

2.49E+01 

8 n5E-m2 

B 

/ 
/ 

/ 

1 

L'L 

/ 
B 

J 

B 

D 

mg/kg 

me-ks 
mp/ltg 

nig/Vg • 

ing'^B 

ing.kg 

mg/kg 

mg/kg 

mg'kg 

ing/kg 

mg/kg 

iiig/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg'kg 

mg/kg 

m g k g 

mg/kg 

mg/kg 

MP.SD-2] 

MP 

M P 

• MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

C29 

MP 

MP 

^ ( < - ^ ' - ' 
.'iO-.i2-S 

2(I.V'J';-2 

1'J 1-24-2 

2il7-()K-9 

2IK.( i | . ' ) 

.';.l-70-.i 

2flfi-44-() 

w-y>.^ 
I l29-(i( i- i i 

Bt.Ti/ii(,l),ililIir;iiaiL' 

Bai/fidOp-.Tftif 

Bni / i i |h)( l i imi i i i i l inK-

B(.iiyii(i;.li.i)[ii.-rylLiiC 

B(.ii/f(k)llinirniitli(,TR-

ClirvsUR-

Dibe-:i/(i(ii.li);iiiilir,Uciic-

Fliior.iiiilii.iii.' 

Iii<lni('(1.2..l-<j.(l)p>Tuif 

PvrnK-

4 7I1E-02 

C.9IIE 

I.40E 

C.7(1E 

!.5(IE 

S.doE 

Ci.f.OE 

.4. fill E 

d . l l lE 

4 ftUE 

(12 

01 

(12 

II I 

(12 

02 

02 

02 

(12 

J 

4.70E-1)2 

6.9(1E 

I 4nE 

6.70E 

1 SHE 

5 (KIE 

6 fillE 

4.60E 

6.70E 

4 6{1E 

02 

DI 

02 

01 

02 

112 

02 

112 

02 

ingflig 

mg/kg 

mg/kg 

mg'kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mpkfi 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

SD. I6 

SD.22 

SD-21 

SD-21 

SD-23 

SD.23 

SD.2 I 

SD-21 

SD-23 

SD-24 

SD-26 

SD-26 

SD-21 

SD.21 

SD.21 

SD-14 

SD.22 

SD.07 

SD-22 

SD-23 

12/12 

8/12 

12/12 

12/12 

11/12 ' 

2/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

6/12 

12/12 

12/12 

5/12 

12/12 

12/12 

12/12 

1 90E*1)0. 5.80E-H10 

2.00E-01 

2-20E-01 

I.20E-O2 

8.50E.03 

2.00E.02 

3.80EtO0 

5 0OE.02 

6.IOE.02 

9 60E.02 

l.60E-«10 

I.40E.01 

8 50E.OI 

l. l OE-02 

9.70E-03 

9.30E-02 

6.40E.01 

3.70E.OI 

1.19E+0I 

3 70E.02 

8.20E-02 

PAHS 

SD-23 

SD-23 

SD-23 

SD-23 

SD-23 

SD-23 

SD-23 

SD-23 

SD.23 

SD.23 

4.00E.01 

4 00E.01 

4.00E-01 

4.00E-01 

4.00E-01 

4.00E-01 

4.00 E-01 

4.00E.OI 

4 OOE-OI 

4 OOE-OI 

5.00E-01 

8.90 E-01 

3.60E.02 

2.O0E.O2 

7.10E.O2 • 

7.40E+flO 

I.20E.01 

I.60E-OI 

1.60E.01 

3.80E-H)0 

3.40E-01 

8.50E*O0 

8.90E-02 . 

2.00E-02 

2.50E-01 

3.00E«)0 

5.70E-OI 

5.65E-HDI 

2.10E-OI 

8 90E-0I 

1.03E*fl4 

6 80E.01 

4.80E-KIO 

5.48E-K)I 

8.85E-01 

I.50EH10 

4.93E-1-02 

I.56E-KI1 

9.35E-H)0 

6.37E-K11 

I.93E-H14 

8.69E-rfll 

1.41E-K)3 

7.13E402 

l.SOE-OI 

1.08E*OI 

6.79E*<I2 

7.00E-01 

3.6IE-K)2 

2.49E-KI1 

8.05E-t02 

3 I9E-t-04 

1.05E-H)I 

1.46E-KII 

l.07E-M)2 

2.59E-H30 

3.42E*00 

9.59E*03 

I.17E+02 

3 .5 IE * f l l 

7.87E*01 

S.43E+04 

9.50E-K1I 

6.51E-KI3 

1.59E-f03 

3.98E-01 

7.01E-K1I 

3.73E-K)3 

4.00E+00 

6.3IE-K)3 

9.30E+O1 

2.84E*02 

7.80E+O4 

3.IOE-»OI 

4J0E-K)0 

160E-HM 

1.60E-H)2 

7 80E-H)1 

NA 

2.30E-H)2 

NA 

3.10E-K)3 

5.50E-H)4 

NA 

N A 

I.IOE-KM 

7.80E-tOO 

l.60E-H)3 

N A 

3 90E-K12 

NA 

7.80E+O1 

2.30E-KM 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N A 

N A 

N A 

N A 

N A 

N A 

4.00E-H)6 

N A 

N A 

N A 

N A 

4.00E-H)2 

8.00EH15 

N A 

N A 

N A 

l.00E-«)6 

N A 

1.00E-K)6 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

RSL 

A D I 

N A 

N A 

N A 

. A D I 

N A 

A D I 

N A 

N A 

No 

No 

Y C I 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

B S L 

BSL 

A S L 

BSL 

BSL 

B S L 

N U T 

BSL 

N S L 

BSL 

BSL 

BSL 

N U T 

BSL 

BSL 

BSL 

N U T 

B S L 

N U T 

B S L 

B S L 

1 
5.40E-0I 

5.40E.OI 

5.40E-01 

5.4OE-01 

J.40E-01 

5 40E-01 

5.40E-01 

5.40E-01 

5.40E-OI 

5 40E-0I 

4.70E-02 

6.90E-02 

I.40E-OI 

6.70E-02 

l.SOE-OI 

5.0OE-02 

6.6OE-02 

4.60E-02 

6.70E-02 

4.60E-n2 

5.50E-01 

5.5OE-0I 

5.50E.01 

5.50E-01 

5.50E-01 

5.50E-01 

N A 

6.00E-01 

5.50E.OI 

5.50E-OI 

2.20E-KIO 

2.20E.OI 

2.20E-K)0 

2.30E-K)3 

2.20E*f l l 

2.20E-K)2 . 

2.20E-01 

3.I0E+O3 

2.20E-H)O 

2.30E-H)3 

C 

C 

c 
N 

C 

C 

C 

N 

C 

N 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
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T A B L E 3-2J!. 

OCCURRENCE. DI.STRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

BUILDING E7340/7J50 TE.ST SITE - SEDIMENT - RESIDENTUL 

ISccii 

M a i l 

E^P' 

fe 

r((i Ti i i iclr 

i i i i : Sai in 

•-viri.' M i i l i i 

lire: Pdiiii. 

lilt: ClirTLllI 

cm 

.1- Siliillii-IK 

Buildnic E7 

Fiiiiirc 

40 73.'iOTi_MSilc 

CAS Niu i iha CliLinioi l 
M i i i i i i i i i i n ' " 

CiiiiLLiiiniiKui 

Mimiuuin 

OiinliliLT 

M.-u i imui i ' " 

Cnnociiirniifm 

Maximiun 

Ou-i l i f io 
Uiiiis 

72-.^J-K 

7 2-.'^5-9 

5'i-2'!-.l 

i | ' ) .M4.ri 

i i ' j-.^.';-7 

.ll ')-«f.-K 

r.o.>7.i 

•J.-i'l-'W-S 

i.'2i.'-i'>.';-'J 

72-2l)-S 

.';.14'J4-711-51 

5x-y9-'J 

l(12J-.W-.i 

72-41-5 

4.4'-DDD 

4 .4 'DOE 

4.4'-DDT 

,i lr l i ; i-BHC 

K i . i B M C 

iMi . i -BHC 

Dicklr i i i 

Eiiil(..Minnii 1 

EIKIKMIU'IDI II 

Eiidrm 

Endnn kLii i i i f 

t:,i(it(tt.(-BHC(Liiiil;ii 'i;( 

Hi.-pi,icliliir Lpexidc 

M(.ilio« veil lor 

HIO-II2-7 

1 l7 -«( -7 

K4.f,C-2 

1 I7-H4-(I 

4.Ni i r i .p lnin. l 

His(2-Eihyl|icsyl)pliili,il;iiij 

Dii l l iylp|i i l i ; i | , ik' 

dl-M-OU'ilplllllJli.KL-

2.2OE-04 

I.SOE-04 

I.KOE-04 

2.50E-04 

K..S0E-04 

2 COE-0.1 

2 3HE-04 

3 30E-04 

1 iOE-03 

2.1IIE-04 

(, lOE-04 

5 H€-()4 

2.30E-04 

1 onE-03 

fi.2()E-04 

2.7(lE-03 

2.50E-03 

3.4flE-04 

8.50E-I)4 

2 6(IE-(I3 

3.90E-n4 

.1 10E-n4 

1 :inE.n:i 

5.4()E-n3 

6 lOE-fM 

J.I(lE-04 

2.30E-n4 

1 00E-fl3 

JP 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg'kg 

mg/kg 

mg/kg 

mgAg 

mg/kg 

mg/kg 

rag/kg 

mg/kg 

mg/kg 

LrKalionofMaKiniurn 

Conceiiir.ilion 

Detection 

Frequency 
Range of Dclocuon Li in iu 

PESTICIDES/PCBS 

C29.SD.07 

MP-SD.22 

MP-SD-22 

MP-SD-14 

MP-SD-14 

MP-SD-14 

MP-SD-14 

\ t P - S D - l 4 

MP-SD.14 

MP-SD-2fi 

MP-SD-14 

MP-SD.14 

MP-SD-14 

MP-SD-14 

3/12 

9/12 

5/12 

2/12 

1/12 

1/12 

3/12 

1/12 

1/12 

4/12 

1/12 

1/12 

1/12 

1/12 

4.00E-03 - 5.40E.03 

3 .80E.03 .5 40E-03 

4.0OE.03 - 5.40E.O3 

2.0OE-O3 . 2.70E.03 

2.00E-03 - 2.70E.03 

2.00E.03 - 2.70E-03 

4.0OE-O3 - S.40E-03 

2.0OE.O3 . 2.70E.03 

4.0OE.O3 . 5 40E-O3 

4.0OE-O3 - S 40E-03 

4 OOE-03 - S.40E.03 

2.00E.0] . 2.70E.03 

2 OOE.03 - 2.70E-O3 

2 OOE-02 - 2.70E-02 

Concentration '** 

Used for Screening 

Background ' " 

Value 

6 20E-04 

2.70E.03 

2 50E.03 

3.40E.04 

8.50E.04 

2.60E-03 

3 90E-04 

3 30E.O4 

1.30E-03 

5.40E.03 

6. I0E.04 

3. lOE.IM 

2.30E.O4 

1 00E.O3 

5.50E-O2 

5 50E-02 

2.6SE-0I 

N A 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

2.65E-02 

. NA 

N A 

ScroD i i i i g " ' 

Toxicity Value 

2.70E-H)I 

l.90E-K)l 

1.90E-K11 

I.OOE-KIO 

3.50E*<I0 

I.OOE-K)0 

4 OOE-OI 

4.70E-rt)2 

4.70E-KI2 

2.30E-H)I 

2.30E-H)1 

4.90BH)O 

7.00E-01 

3.90E-rt)2 

C 

C 

C 

c 
c 
c 
c 
N 

N 

N 

N 

C 

c 
N 

Potential 

ARAR/TBC 

Value 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

N A 

Potential 

ARAR/TBC 

Source 

COPC 

Flag 

N A 

NA 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

No. 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Rationale f o r™ 

Conlaminanl 

Deletion or 

Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S || 

.S lilE-112 

4 'JilE-02 

4 8IIE-02 

6 5I1E-02 

J 

J 

J 

J 

S l(iE.(l2 

9 40E.02 

fi 3(lE-02 

6 5OE.02 

J 

J 

J 

J 

. mg/kg 

mg/kg 

mg/kg 

mg/kg 

MP-SD.23 

MP.SD. I6 

MP.SD. I9 

MP.SD-23 

1/12 

2/12 

2/12 

1/12 

9 .80E .01 . I.40E-K10 

3.80E.OI .S.40E.0I 

4.00E.0I . 5 40E.0I 

4.00E.OI .5.40E.01 

5.IOE.(i2 

9 40E.02 

6 30E.02 

6.50E.O2 

N A 

9 3OE-^0O 

5 50E-OI 

N A 

N A 

4.60E-rt)2 

6.30E-H)4 

N A 

C 

N 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

No 

No 

No 

No 

NSL 

BSL 

BSL 

N S L 

V O L A T I L E O R G A N I C C O M P O U N D S || 

r i7-fi4-i 

100-42-.'^ 

ins-sK-1 

At(.1l1!ll' 

SUTOK. 

TohMK 

2 inE-02 

4 5i iE-(n 

1 dilE-lKI 

J 

J 

J.'J 

2 i( iE.n2 

J 50E-O3 

5 3nE.n3 

J 

J 

J 

mg.kg 

mg/kg 

mc.kg 

C29 .SD. in 

MP-SD-24 

MP-SD-19 

1/12 

1/12 

3/12 

1 20E .02 . 1.60E.02 

1 2 0 E . 0 2 . 1.60E-02 

1.20E-02- 1.60E-02 

2.IOE.02 

4.50E-03 

5.30E-O3 

N A 

N A 

N A 

7.00E-K)4 

1.60E-H)4 

6.30E-HI3 

N 

N 

N 

N A 

N A 

N A 

NA 

NA 

NA 

No 

No 

No 

BSL 

BSL 

BSL 

(1) Mii i i i iu i in Diini inimi d v k v i n l i:iiin;i.'iir.i(uiii 

(2) Miiniiuiuii Li>iiti.iiit;iiitin iiM,tl ;is ^cr i t l liny vnliit:. 

(?) B;njkt;r(niii(l v,ilins iiri.- <)y/„ UPL^ culLiil.itixl u<mfi rclaaici. 'd. i l . i trom ICF KE I'J'J.'̂ n.h Bntki^rcuuid vnliiys ,v i : not iticludcd .is prui nl' l i ic COPC .^eloclinii process. 

A D I = Al lowable Druly InuJcc (FDA) 

A L - Action Level (USEPA 1996b) 

ARAR/TBC = Applicible or Relevanl and Appropnaie Requironcnt/To Be Considered 

(4) Scr iiH;T(.n)i;ilvViihn-. T;ik 

;lll.•Cl>dL̂  

11.111 lor EiuliiMilLii 

111 USEPA Rugiim HI Ri-. l ; -B, i^«l(RBC.-)Ti ihlc USEPA. Ocmhcr 2007. For iioii-carcitiogUK. value slinwii i^ tqu.il to 1/10 iJic rcsidailial to i l RBC 

Mini.' ^lulwll K L>iii;il 10 1llL•r^i^i(lalli<1l -oil RBC viiluc To na:oiiiii lor .sixlmiail cupo-iiirts. ihc resultiiig v.iiucs lirivcbccii i i icrci-.o! hy a facmr o f i a i . 

Sclwi io i i RciMni: ASL " Ahove Screening Toxiciiy Lcvd 

Dclciimi Rca-on: BSL • Below Scrcaimg Toxiciiy Level 

N S L = Nn Screening Level 

NUT = E-.sciilial Nutr ion 

VI liir Clir.i i i iuiin. Nkdiylrnacviry liu Mercury. P>icin.- Ii>r Bcii/n(t;.li.ilpcr>'kiic. Alpl in-BHC lor ddi , i -BHC. 

,iiiil Eiiili"{iill.i(i U. .111(1 Endrin liu Eiic(riii kciniic 

C • Cnrciiiogeiiic' 

COPC - Cliaiucal ofPotential Coiiceni 

N = Noii-Carcinogaiic 

NA = Not Applicable 

R S L = Rcsidaiiial Screening Level (USEPA Region ITI) 

mg'Vg • mdligrnins p a Idlogrmn 

* •= Duplicate <u)Alyses is noi wi i i i in control limits. 

B - Value is less tlian llie reporting l imi l (RL) but greater- ilian die meiliod daecUon l imit (MDL) . 

D = This Dag identifies all compounds in die analysis al o secondary dilution faclor. 

J ~ Value IS csliinated. 

K = Reponed value may be biased li igli 

L • Reponed value may be biased low. 

P - iliere is grealcr tlian 25% dilTeratce for detected concentrauons between lhe two GC columns 

^ ^ O f 

file:///tP-SD-l4
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TABLE 3-3.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTUL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

BUILDING E7340/7350 TEST SFTE - SEDIMENT - INDU.STRUL 

Mwliiiiii: SLIIKU' 

Expo-iirt-Miiliiu 
EipOMire Poiii£_ 

. Ciirrcni'Fiimre 

: SeiliiiRiii 
iiildin^E7.Ull7.T.'i{ITeM Sih 

C^S Nninher C l i un i c i l 

'JK-').^-> NiiKiSLii-'Liie 

M i i i i n i i i n i ' " 

Cnneeiiir;ili(iii 

.1 firiE-02 

M i i im iun 

Qualifier 

W.Txiinuii i '" 

Concciirr.ilmn Ou-lllfilT 
Ull iK 

Lociilioii o f Maximum 

Conccim.Ktoii 

Dctcclion 

Frequaicy 

EXPLOSrVES 

' lf.llE-02 1 J 1 mg.kg MP.SD.18 1 1/12 

R.-uige of Daecl ion LimiLs 

').90E-02- i .eoE.ni 

Coi icai t ra l io i i ' " ' 

Used for Screaiii ig 

3.60E-02 

B.ickgrouJicl'" 

V.iluc 

S»eei i i i iB '* ' 

Toxicrly Vnlue 

N A II 5 I0E-K)2 N 

Polai l ia l 

A R A R J T B C 

Value 

N A 

Poletitial 

ARAR/TBC 

Source 

NA 

COPC 

Flag 

No 

RaliOTUilefor"' 

Delcuoii or 

Selcciion 

BSL 

I N O R G A N I C S 1 

742'J-')(i-< 

74-10..Vi-11 

7J4lt-.1S..' 

744(1.11).! 

744(1.J|.7 

744(|.4.!.iJ 

744(1-7(1.2 

74J().47-1 

744(1.4«.4 

744(1-51I.K 

74.V;.S'>-6 

74.li;-i)2-l 

74l9. ' )5-4 

74.1')-%-.'; 

74 V). 1)7-6 

744(1-02-11 

744(1-0')-7 

711*l-4')- i 

7440-2^S 

744ll.f,2-2 

744(l.^f,-C 

Ali ini ini ini 

Anii ini i i iy 

Ars Line 

B,iriiiin 

BeTvllimn 

C;idniinni 

d l e i i u n 

C!it{iniinin 

Cnl-iili 

CoppiT 

Iron 

LOIK! 

M.itiniNiiiin 

M.ini;;iiK^e 

Mae i i r y 

Niekel 

PoM^^iimi 

Selenium 

Sndiimi 

Vaii;idiiiin 

Zine , 

l.OKE^-0.1 

M l l E - ( l l 

' ) . l i iE- ( l l 

.TJ.IE+OO 

.VllOE-02 

2.S0E-0I 

4 .11 £--(11 

• 2.C.OE-̂ (iO 

7.10E-IH 

1 4IIE-^0f1 

2 KSE*03 

.U.5E+(m 

1 .17E+lt2 

2.22E+(H 

2.nOE-02 

1..10EH)0 

R.2CE+fl| 

4 SOE-ni 

1 07E-H)2 

•(.4llE^-n0 

4R5E4-On 

L 

B 

B B 

B 

B 

B B 

• 
} 

J 

• 
K.K 

B B 

L-B 

B-"B 

B-B 

1 

B 

B 

-. J.'J 

I.II.IE^IM 

fi.8(IE-(ll 

J.80E+n() 

.VaSE+dl 

K.R.^E-III 

I.5I1E*«) 

4.').lE-«)2 

1 56E+(11 

')..T5E+0() 

f) ^7E+tl l 

1 93E*n4 

8r,9E*ni 

1.41E+().l 

7.I.^E+i)2 

I.5IIE-01 

l.ORE+fl! 

fi.79E.^02 

7 00E-ni 

.161E*<12 

2 49E+<ll 

8 05E*O2 

B 

• ' 

/ 
/ 

U L 

1 

B 

I 

B 

D 

mH 
mS'kC 

mp.Vg 

i..gVB 

iii&'kg 

. nckg 

lUB'kg 

mg'kg 

mg'kg 

mg'kg 

mg.kg 

mg.kg 

.ng'kg 

i,.g,kg 

ing l ig 

mg'kg 

mg.kg 

»i8'Vg 

mg'kg 

nig'kg 

mg.kg 

MP-SD-21 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

•MP 

MP 

MP 

MP 

C29 

MP 

MP 

i f i -^. l - . l 

511-12.S 

20.';-'J'J-2 

MJ 1-24-2 

2()7.(1S-'J 

2 I S - 0 I - ' ; 

S1-70-.1 

211C.44.(1 

l ' j v . i i ; . s 

12'M 111-0 

Boi/n(. i)ani l i i . ieuie 

Beu/i'{a)pvii.i ie 

Bni/(i(b)l l i ior;inil iene 

Be'ai7ii([;.ii.i)pe-tyloie 

Btii/o(k)Mnor;i i i i lKiie 

C!iry.eiie 

Dibai/J'(;i.li),i|ill>r.xeiie 

Fliinr;iiiili<.iie 

!iidi.in.(l.2..1-c.illpyri.iie 

Pvreiie 

4.7()E-()2 

fi W E 

l .HiE 

6.7(1E 

l. iOE 

5.()0E 

fifiOE 

4.M1E 

fi70E 

4 6nE 

02 

01 

02 

01 

02 

02 

02 

(12 

02 

4 7(lE-()2 

(..WE 

l.4nE 

('>.7flE 

I.SOE 

S.OOE 

fifiOE 

4.6(1E 

6 7[JE 

4 6(IE 

(12 

1)1 

02 

ni 

(12 

112 

(12 

(12 

(12-

mg'kg 

mg.kg 

mglcg 

mg.kg-

mg'kg 

mg/kg 

mg'kg 

mg'kg 

mg.kg 

"'fi'lfi 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

MP 

SD-16 

SD.22 

SD.21 

SD.21 

5D-2.1 

SD.2.1 

SD-21 

SD-21 

SD.2J 

SD-24 

SD-26 

SD.26 

SD-21 

SD-21 -

SD-21 

SD-14 

SD.22 

SD.07 

SD-22 

SD-23 

12/12 

8/12 

12/12 

12/12 ' 

11/12 

2/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

12/12 

6/12 

12/12 

12/12 

5(12 

12/12 

12/12 

12/12 

l.9nE*<10. 5.80E+on 

2.00E.0I .5.(10E-OI 

2.2nE-01 • 8.9nE.01 

l .20E-O2.3 6nE.O2 

8 505.03 . 2.0OE.02 

2.0OE-02- 7.I0E.O2 

3.80E-HJO. 7 40E+00 

S.00E.02 . I.20E.01 

6 I 0 E . 0 2 - 1.60E-01 

9.60E.02. I.60E.01 

1.60E+nO-3.80E-t-00 

I.40E.01 .3.40E-01 

8.50E-01 - 8 50E-tO0 

1 IOE.02 . 8.90E-02 

9.70E-03 - 2 OOE-02 

9 30E.02-2.5OE-0I 

6.40E-OI-3.00E-K)0 

5.70E.01 . 5.70E-01 

1.I9E+0I .S.65E-tOI 

3.70E-02 - 2 lOE-01 

8.20E.02.8.90E-01 

1 035-^04 

6 80E-0I 

' 4 . 8 0 E ^ O 

5 . 4 8 E ^ I 

8 85E-01 

1.50E*00 

4.93E*K)2 

1.56Et<ll 

9.35E-K)0 

fi.37E-H)l 

l.93E-t04 

8 69E-f01 

1.4IE-*03 

7 I 3 E + 0 2 

• i.50E-01 

1.08E*OI 

6.79E*02 

7.00E-01 

! .6IE- f02 

2.49Et01 

8.05Et02 

3.19Etn4 

1.05E-KII 

1 46E-^0I 

1 07E-rf)2 

2.59Et<10 

3.42E-K)0 

9 59E-KI3 

l . n E - t 0 2 

3 .5 IE*01 

7.87E*01 

5.43E*fl4 

9.50E-K1I 

6 5IE-1-03 

159E+03 

3 98E-0I 

7.01E-t01 

3 73E-1-03 

4.00E-V00 

6.31E*03 

9.30E*01 

2 . 8 4 E ^ 2 

1 0OE*O6 

4.10E-K)2 

1.90EHII 

2.00E*05 

2.00E-H)3 

5.10E-K)2 

NA 

3.10E-K13 

NA 

4.I0E-K)4 

7.20E-K)5 

NA 

NA 

1.40E*O5 

1.00E-K)2 

2.00E-K)4 

N A 

5.10E-«n 

NA 

1.00EtO3 

3.I0E-K)5 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NA 

NA 

NA 

N A 

NA 

N A 

4.00E+06 

N A 

N A 

NA 

NA 

1.00E*O3 

8.0OE-KI5 

NA 

N A 

N A 

I.OOE-f06 

N A 

l.00E-«)6 

N A 

N A 

N A 

NA 

NA 

NA 

N A 

N A 

A D I 

N A 

NA 

NA 

NA 

ISL 

A D I 

N A 

N A 

NA 

A D I 

N A 

A D I 

NA 

N A " 

No 

No 

No 

No 

No 

Nn 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

N U T 

BSL 

N S L 

BSL 

BSL 

BSL 

N U T 

BSL 

BSL 

BSL 

N U T 

B S L 

N U T 

BSL 

BSL 

PAHS 1 

SD-23 

SD.23 

SD-23 

SD-23 

SD-23 

SD-23 

SD.23 

SD.23 

SD.23 

SD-23 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

4 .00E-0 I -3 .40E-0 I 

4.0OE-0I - S.40E.0I 

4.00E.OI -5.40E-OI 

4.00E-01 -5.40E-OI 

4.00E-01 -5.40E.OI 

4.00E-01 - 5.40E-OI 

4 OOE-OI .5.4OE-01 

4 OOE-OI . 5 40E.01 

4.00E.0I . 5 40E-01 

4.00E.OI . S40E.01 

4.708-02 

6.90E-02 

1 40E-0I 

6.70E-02 

1.50E-OI 

5.00E-n2 

6.60E-02 

4.60E-02 

6.70E-02 

4 60E-O2 

5.50E-O1 

5.50E.01 

5.50E-01 

5.50E-01 

S.50E.01 

S.50E-OI 

NA 

6.00E.0I 

5.50E-0I 

5.50E.01 

3.90E-K)I 

3.90E-K)0 

3.90E*<)1 

3.10E*O4 

3.90E-H)2 

3.90Etf l3 

3.90E-K)O 

4.I0E-H)4 

3.90E-K)I 

3 IOE-f04 

C 

C 

c 
N 

C 

c 
c 
N 

c 
N 

NA 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

No 

• No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
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TABLE 3-2.(1 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

B U I L D I N G £7340/735(1 TEST SITE - S E D I M E N T - I N D U S T R I A L 

CASNii- i iher Cli i inie. i l 
M iJ i i i i i u in " ' 

Coiicniir j i i ini i 

Minimnm 

Oii.ililicT 

Mnx i inun i ' ' ' 

Cniieciiinition 

Maxiinuii i 

Oiinli l icr 
UniLs 

Location orMaxi in iun 

Coiiceiilr ,111011 

Dei OC lion 

Frequency 

. 
Range of Det«;linn LrimL.! 

PEST lCroES/PCBS 

72-'i4-K 

72-1 ' ; - ' ; 

Mi-2';-.l 

.i l ')-K4-r. 

. l | ' )-H^-7 

.TI'J-Kr.-K 

Ml-.17-1 

')5'^'JS-X 

^ } 2 i } - ( 6 - ' ) 

72-20.t( 

|;:i4')4.70.5 

.SS-K'J.i) 

1024.57-1 

72-47-.'; 

4 .4 ' .DDD 

4,4'-DDE 

4.J'-DDT 

.,lpli,i.BHC 

hei,i-BHC 

ddi . i -BHC 

Dieldrin 

EiKloMiiriiii 1 

Elldn.Mlllilll II 

Endrin 

Endrin kuone 

tL;iinm;i-BHC{UiKl;iiic) 

Hi-pi.ielilof epoxide 

Mcilmnvelilor 

2.20E-OJ 

l.ltllE-04 

1 SOE-04 

2 snE-04 

R 5(iE-(14 

2 fiilE-(i:i 

2..1(1E-(I4 

.1 ,1IIE-(14 

l..H)E-(l.l 

2..10E-04 

fi.lOE-04 

5 l(IE-04 

2 .lOE-04 

1 (lOE-o:* 

• * 

f, 20E-04 

3.70E 

2 SUE 

.V411E 

8 JOE 

2.M1E 

.l.'JOE 

:i..lOE 

t .lOE 

5.40E 

C lOE 

5.l(tE 

2 MiE 

1 0(1E 

1011.02-7 

n 7 - X | . 7 

S4-f,6-2 

1I7.S4-0 

4 Niiroi^lieiio! 

bis{2-Eiliyllie;iyl)plidi,iI;iie 

Diciliylplilli.iNilc 

di 11-Ocivlpliili.iLiie 

s.H)E-()2 

4.90E-(I2 

4.R1IE-(12 

fi..<10E-()2 

J 

J 

J 

J 

5. I0E 

9.40E 

fi.30E 

fi.SOE 

r,7-r.4.i 

1(1(1-42..1 

MW-SS-i 

Aeeliine 

Sivrme 

ToliiLiie 

2.10E-02 

4..';0E-0.1 

I.AOE-0.1 

J 

J 

J'J 

2.10E 

4.snE 

5 3()E 

0.1 

n.l 

04 

04 

(13 

04 

04 

0.1 

01 

04 

(14 

04 

(13 

JP 

nig'Vg 

mg'^K 

iiiB'Vg 

mg'Ve 

i i igkE 

mg'kG 

ing/Ve 

ingl t f i 

mg'kg 

ii ig,kg 

• m^/Vg 

ti iRke 

t.ig/kg 

mp'ke 

C29-SD-07 

MP-SD-22 

MP-SD-22 

MP-SD-14 

MP-SD-14 

MP-SD-14 

MP.SD.14 

MP-SD-14 

MP-SD-14 

MP-SD-26 

MP-SD-14 

M P - S D - N • 

MP-SD-14 

MP.SD-M 

3/12 

9/12 

4.005.03 . 5.40E.n3 

3.80E.03 . 5 40E 

4.00E-03 - 5 4nE 

2 OOE.03 . 2.70E 

2.O0E-03 - 2.70E 

2.00E.03 • 2.70E 

4 OOE.03 .5 .40E 

2.0()E.03 - 2.70E 

4.00E-03 - 5.40E 

4.00E-03 - 5.40E 

4.00E.03 . 5 40E 

2.O0E.03 . 2 7flE 

2.OOE-03 - 2 70E 

2 OOE-02. 2.70E 

(13 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

02 

Coiiccj i l ral ioi i ' " ' 

Usetl for Screaiirrg 

6.20E.04 

2.70E.03 

2..';0E-03 

3.40E.04 

8.50E-04 

2.60E-03 

3.90E.04 

3.30E-04 

1.30E-03 

5 40E.03 

6 I0E.04 

5.I0E.04 

2.30E.04 

1.OOE.03 

Backgrciuird'" 

Value 

5.50E.02 

5.50i;.O2 

2.65E-OI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.65E.02 

NA 

NA 

Sc roo i i i i g ' " 

Toxicity Value 

1.20E+O2 

8.40E-K1I 

8.4OE+01 

4.50E+O0 

l.60E-»01' 

4.50E-K)0 

1.80E-H)0 

6.IOE-K13 

6.I0E-1-03 

3.IOE-KI2 

3.I0E*<I2 

2 . 2 0 E ^ 1 

3.I0E+O0 

5.10E*<I3 

C 

C 

c 
c 
c 
c 
c 
N 

N 

N 

N 

c 
c 
N 

Poloil ial 

ARAR/TBC 

Value 

NA 

NA 

N A 

N A 

N A 

N A 

NA 

NA 

N A 

NA 

NA 

NA 

N A 

N A 

Potail ial 

A R A R ^ B C 

Source 

NA 

NA 

N A 

NA 

NA 

N A ' 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

COPC 

Flag 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 

Rationale for* ' ' 

Conlaminanl 

Deletion or 

Seleciion 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S | 

02 

02 

02 

02 

J 

J 

J 

J 

mg'Vg 

ing/Vfi 

u igVg 

nig'lcp 

MP-SD-23 

MP.SD.16 

MP-SD-19 

MP-SD-23 

1/12 

2/12 

2/12 

1/12 

9.80E.OI . 1 4flE-^00 

3 80E.O1 .5.40E.01 

4.00E.01 .5.40E-01 

4 OOE-OI .5.40E-01 

5.10E.02 

9.40E-02 

6.30E-02 

6.S0E.02 

NA 

9.30EtO0 

5.50E-0I 

NA 

NA 

2.00E-KI3 

8.20E-K15 

NA 

c 
N 

NA 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

N S L 

BSL 

BSL 

NSL 

V O L A T I L E O R G A N I C C O M P O U N D S | 

02 

03 

03 • 

J 

J 

J 

mg^kg 

mg'kg 

ma/Vc 

C29-SD-07 1/12 

MP.SD-24 1/12 

MP-SD-19 3/12 

1.20E-02. 1.60E.02 

I .20E-02. 160E.02 

I .20E-02- 1 60E-02 

2 IOE.02 

4 50E.03 

5 30E.O3 

NA 

N A 

N A 

9.20E-K)5 

2.00E-K)5 

8.20E-K)4 

N 

N 

N 

N A 

N A 

NA 

N A 

N A 

N A 

No 

No 

No 

BSL 

BSL 

BSL 

l l ) Mini ini i inni . ix i inui i i 

(2) Miixinuini coiiceiiir;i 

f.l) BnckjironiKl v. i l i ies; 

1.11 ; i \ sereemnt; vninc 

'n UPL* e;i l tnl; i ial i iMngrclaei iced. i i . i rroui ICF KE l'J95.i.b. B,ickground valuis i i rc i iol inclutiui .is piiri o f tlic COPC .selection process 

A D I = Al lowable Daily Iniakc (FDA) 

A L = Aciion Level (USEPA 1996b) 

ARAR/TBC " Applicable or Releviuit and Apprxipriiite RequiremaiL/To Bc Considered 

(4) Sc ia i i i i eiiy ^'iilnc - T,ikni (rom USEPA Rcpon 

!uiN die v.iliie *li(iwii i^ exiii;il m die niiki-. 

I Ri . -k.Bnsul(RBC-)T, ib le. USEPA. Octoha 2007 For n 

i.il soil RBC v.iluc. To .lecoiuil for .•.etliiiiait expo'^uris, t l ie: 

i-c.irciiiogciis, value -i l iowi i.̂  equnl io t/10 liie indusm.il soil RBC 

suiting values li.ivc bca i incrcTiol by a Oiclor of l a i . 

Selection Rc.i.^oii 

Delciinn Rc-i^on: 

Sur rop l 

EndiMi l l 

^ » ,« l Cliroiouu 

11 lor Endn^iilliiii 

V l l i i r C l 

;ind Eiido 

nil. Meil iyl incrtury (or MtTcury. Pyrene for Bcii7o(g, 

111. ;iiid Eiulrii i lor Endrin kolonc. 

ASL - Above Scrcaiing Toxici ly l.4;vel 

B S L " Below Screduiig Toxicity Level 

N S L " No Screaiing Level 

NUT •= E^^ditinl Nulrici i l 

.OpcTylcne. Alpl i . i -BHC for dcll. i-BHC. DainQualiGen: 

C •• Cwcttiogeiiic 

COPC - Chemical of Potoiiial Concem 
N = Non-Carcinogenic 
N A = Not Applicable 

ISL = Indusinnl Screening Level (USEPA Region HI) 

mg'kg >= milligrams per kilograra 

* = Duplicate analyses is nol wit l i in control l imits. 

B " Value is less than ll ie rcfxirti i ig l imit (RL) but greater than tlie mediod detection l imit (MDL) . 

D " This flag identi Ges all compounds in tlie analysis at a secondary dilution faaor. 

J " Value i l estimated. 

K = Reponed value may be biased Itigli. 

L " Reported value may be biased low. 

? ^ ^ ^ ol 

http://Cliiinie.il
http://MP.SD.14
http://MP.SD.16


TABLE 3-2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTLXL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

BUILDING E7340/7350 TE.ST STTE - SURFACE WATER 

Scenario Tiniorramc: Cnrrcni. Fll1ll^e 

^^L•dlnn1: Siir laet Wiiicr 

Exposure Mwl innr Siirlhce Wn ia 

EspoMirf Pniiii: Biidding E7.140.71.M) Te> 1 Siie 

CAS MI I I I I IHT 

7J29-9n-> 

7J4il.:iC.() 

74J(l..li)..l 

7J4(i.7(l-2 

744I1.47-.1 

7J4l^-4^;.4 

744(l.5(i-K 

74J9.K9-6 

74 l ' ; -92- l 

74.19.9,^.4 

7419-'Xi-.S 

7419-'>7-fi 

7440-112-11 

744ll.()9-7 

74411-22-4 

74J(1-2.1-.1 

7J4n.2«-(l 

744I1.C2-2 

7j4l|.Cf,.(. 

CliLiiiie;iI 
M i n i i m i n i ' " 

Concoiiraiion 

Mii i iniuin 

Oual i f ia 

M:ixtmvun"' 

• Concuiiration 

Aliui i imini 

.Antimony 

B;iriiiiii 

C i ik i i in i 

Oirnni inni 

Coh,ili 

Cnppa 

Iron 

Li-.id 

Mliyi l lMl l l l l 

M;uiynnLNc 

Mereiirv 

Niekcl 

Pni^^-iniii 

SilvcT 

Si^lium 

Tha l l inm 

V.iii;idiiiin 

Zinc 

1 07E+02 

2 9( iE*no 

1 07E+m 

1 2JE-^n4 

H l i lE-01 

9 8nE.f l l 

9 4(1E-0I 

1.8JE-K)2 

1 iSOE+0() 

S S7E-t-n,l 

2.21E+OI 

1 ZOE-Oi 

l.COE+0(l 

:i .l(>E+fi3 

2.60E+00 

6 7RE+n.l 

3.60E-H10 

l.n0E-K>() 

} ooE+no 

B 

B 

B 

1 ! 

B 

B 

B 

B 

L L 

K 

B 

B''B/B 

B 

•B 

B 

K 

6 

B 

2 79E+113 

3.0(1 E+00 

2.2f)E+02 

4.94E-H14 

3.ROE+flO 

2 40E+{K1 

f..40E+00 

4.22E.KI4 

6.60E+nO 

1.28E+05 

4.11E+02 

I.50E-01 

5 50E+00 

4.50E+O4 

2 60E-^00 

l.nOE+06 

4.50E+O0 

6.40E-K)0 

3 19E+01 

WaAimum 

Qual i f ia 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Units 

t t g ^ 

ug/L 

ug-L 

ug'L 

ug-^ 

ug/L 

ug/L 

UgA. 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug 'L 

ug'L 

ug/L 

u f / L 

ug/L 

ug/L 

UK.it ioj i o f M.iAunmn 

Concailratinn 

Dctcclion 

Frctiuaicy 
Rajige of Detection Limit i 

Concaitrat ion'- ' 

Used for Screening 

I N O R G A N I C S - T O T A L 

C2')-SW-07.R1 

MP.SW.14.R2 

MP.SW-17-RI 

C29-SW-07-R1 

C29-SW-07.RI 

C29-SW-07-R1 

C29-SW.07.R1 

MP-S \V . |7 -R1 

MP-SW.20-RI 

C29-SW.07.R1 

M P . S W . n . R I 

MP-SW.I6 .R2 

C29.SW.07-R1 

C29.SW.07.RI 

MP-SW.I9-R1 

C29-SW.07-RI 

MP-SW-20-R1 

C29-SW-07-RI 

MP-SW-I7-R1 

13'I3 

2/13 

13/13 

13/13 

7/13 

4/13 

10/13 

13/13 

5/13 

13/13 

13/13 

2/13 

11/13 

13/13 

1/13 

13/13 

2/13 

12/13 

13/13 

1.51E+01 .3.57E-tOI 

2.30E*<10-3.10E*flO 

2.00E.OI -3.00E-01 

2.80E+OI .4 .60E*OI 

5.00E-OI . 7.00E.OI 

5.00E.01 . l.OOE-tOO 

7.O0E.0I -9.00E-01 

1.72E-KI1-2.83E-«)1 

1.30E+00- I.90E+O0 

l.SOEtOl .5.30E-K)I 

2.00E.01-5.00E.01 

l.OOE-OI - l.OOE-OI 

9 .00E-0 I - l.40E*<)0 

l .30E-H) l - I.86E-KI1 

6.00E-OI -' I.20E+00 

I.16E-K)2- l.02E-H)3 

3.10E-K10-5.80E-K10 

7.O0E-0I . I.30E-K)0 

6.00E-OI- l.90E-tO0 

2.79E-f03 

3 00Et<10 

2.20E+02 

4.94E*04 

3.80E-H10 

2.40E«O0 

6 40E-1-00 

4.22E-K)4 

6.60E-t-00 

I.28E*05 

4.1IE-K12 

I.50E-0I 

5.50E-K10 

4.50E*04 

2.60E-KIO 

I.00E*<I6 

4.S0E-H)O 

6.40E-H)0 

3.I9E-K)I 

Background'" 

Value 

3.72E*03 

2.50E-H)1 

9.89E*OI 

8.49EHI4 

1.42E-mi 

2.50E*0I 

I.25E-1-0I 

5.86E-M)3 

I.97E+OI 

2.29E*05 

4.8IE-K)3 

6.60E.0I 

2.37E-H)I 

1 06E-K)5 

5.00E*00 

2.0IE-K)6 

6.25E-KI0 

2.50E-KII 

7.80E-1OI 

Screeiiing ' * ' 

Tonicity Value 

3.70E-H)4 

I.50E-H)I 

7.30E-K13 

N A 

I I0E-KI2 

N A 

I.50E-K)3 

2.60E'H)4 

N A 

N A 

7.30E-K)2 

3.70E-K)0 

7.30E-KI2 

N A 

I.80E-KI2 

N A 

J.ME-lflO 

3.70E-KI1 

I.IOE-KM 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Potential 

ARAR/TBC 

Value 

N A 

N A 

N A 

4.00E-H)5 

N A 

N A 

N A 

N A 

l.50E-H)I 

8.10E-1O4 

N A 

N A 

N A 

I.OOE-tOS 

N A 

l.00E-H)5 

N A 

N A 

N A 

PotenUal 

A R A R A B C 

Source 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

A L 

A D I 

N A 

N A 

N A 

A D I 

N A 

A D I 

N A 

N A 

N A 

COPC 

Flag 

No 

No 

No 

No 

No 

No 

No 

Y c i 

No 

No 

No 

No 

No 

No 

No 

No 

Y c i 

No 

No 

Rationale for'** 

Contaminant 

Deletion or 

Selection 

BSL 

BSL 

BSL 

N U T 

BSL 

N S L 

BSL 

A S L 

BSL 

N U T 

BSL 

BSL 

BSL 

N U T 

BSL 

N U T 

A S L 

BSL 

BSL 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S | 

117.HI.7 

8-J-6r>.2 

hi-,(2-Eiliylliexyl)plidi;il;iie 

Dieilivlplnlinlaie 

l.(10E+00 

! 50E+00 

J 

J 

1 4nE+00 

1.50E^O 

J 

J 

ug/L 

up/L 

MP-SW-I8-R2 

MP-SW.I6-R1 

2/13 

1/13 

1.OOE-KII - lOOE-tOI 

I.OOE-KII - I.OOE-tOI 

1.40E-«)0 

I.50E400 

NA 

NA 

4.80E+<)I 

2.90E*<)4 

C 

N 

N A 

N A 

N A 

NA 

No 

No 

B S L 

BSL 

Page I of 2 

http://MP.SW.14.R2


TABLE 3-2.7 

OCCURRENCE, DI.STRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

BUILDING E7340/7350 TEST STTE-SURFACE W A T E R 

Seen: 

M 

E 

E_ 

e.lii 

po^ 

JKK 

io Tin 

ni: Si 

c(ranie Cnrrciii.'Future 

l;ice WMVT 

lire Ma ln i in . 

i i rePo 111: Bl 

Siirlaec W.iicr 

i ldini>E714(l '7150Ti,MSnc 

CAS Nun iba Clieniical 
M i i i i n i u i n ' " 

Concoitralioii 

Miniinuin 

OuahlJer 

M.-u i inum'" 

Coiicaiir. l i ion 

M.iximuin 

Ouahfier 
Units 

Loc.-ition o f Maximum 

Concentration 

Detection 

Ftcquoicy 
Range o f Detection Lunits 

Concentration'- ' 

Used for Screening 

Background ' " 

Value 

Screening'*' 

Toxicity Value 

Potcnljal 

ARAR/TBC 

Value 

Potential 

ARAR/TBC 

Source 

COPC 

Flag 

Rationale for ' * ' 

Contaminant 

Deletion or 

Selection | 

V O L A T I L E O R G A N I C C O M P O U N D S | 

l(S,14-(l-l-4 

l( i«-SS-l 

Mfil iyllL-n-butyleiheT 1 4I)E+II0 

2 6OE+00 

J 

J 

5 90E+0(l 

2.finE-̂ on 
J 

J 

UgO, 

UE/L 

MP.SW-18.RI 

MP.SW.17.R1 

2/6 

1/13 

l.OOE-fOI . I.OOE-tOI 

1 OOE+Ol - I.OOE-t-OI 

5 90E-tOO 

2 60E->00 

N A 2.60E-K1I C 

NA 2 30E-tO3 N 

N A 

NA 

N A 

NA 

No 

No 

BSL 1 
BSL 1 

(1} 

(2} 

0 ) 

(41 

v;il 

(.M 

M 

M 

B; 

iniiuini ma IIIUU11 

xiintiin eniicaiirai 

ekgroiuid » 

Sereoiing To 

JC Fnre. iruni 

Raiion.ileCiK 

Ic iet iu l cuncii i i alioii 

oil UMtl a^ •iercaiing value 

i l i i i > a r c ' J 5 % U P L - e a 

icny V 

gClls ll 

e^ 

l ine- T:ikuii tro 

ev; i lue^ l i i iw i i is 

ciilaietl u-iiig releTci 

1USEPA R 

equril in llie 

ginn 11 

.ip wai 

eda(,i from ICF KE I995a.b. Backgiound vnlu It iiicludal iT. pan ofilic COPC selection process 

SnrrojiaiL.-. iK i t l : Cliroini 

Risk-Based (RBC.̂ ;) Tahlc. USEPA, Ocioba 2007 For iinn-cireiiiogeiis. value shown is equal to l/10ilieiap water RBC 
atcr RBC v.ilue To iiccouni for surface wattr exposures, tlie rtsuliing values have been increased by a factor often. 

Selection Rea^ol1: ASL = Above Screening Toxicity Level 

Deleiton Rcisoii BSL = Below Screaiiiig Tosiciry Lt-vel 

NSL" No Scrcaiing Level 
NUT = Es,seiitial Nuirieni 

for Cliroiniuni. ami MclliyliiieTeiiry fnr Mercury. 
Data Qualifiers: 

ADI => Allowable Daily Litake (FDA) 

AL - Action Level (USEPA 2002) 

ARAR/TBC " Applicable or Relevant and Appropriate Requiremait/To Be Considered 

C = Carcinogmic 
COPC = Chemical ofPotential Concan 

N " Non-Carcinogenic 

NA - Not Applicable 

ug/L •• tnicrograms per liter 

B = Value ii less than die reporting limit (RL) but greater tlian the metlKxl dcuciion limit (MDL). 

J = Value is estimated 

K ' Reported value may be biased liigh. 

L = Reponed value may be biased low. 

P||^of2 

http://Coiicaiir.li
http://MP.SW-18.RI
http://MP.SW.17.R1


TABLE 3-3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - SURFACE SOIL - RESIDENTIAL 

Scenario Timeframe: Current/Future 

Medium: Soil 

E.xposure Medium: Surface Soil 

E.xposure Point: Building E7340/7350 Test Site 

Chemical of Poleniial 

Concern 
Units 

Arithmetic 
Mean 

95% UCLM 
Maximum 

Detected 
Concentration 

Maximum 

Qualifier 
EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 

Value 
Medium EPC 

Statistic 

Medium EPC 

Rationale 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Chiomium 

Iron 

Lead 

Manganese 

Vanadium 

Zinc 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

9.28E-^03 

1.56E-t-00 

5.18E-I-00 

1.88E-I-01 

I.54E-I-04 

1.56E+02 

3.3IE-f02 

2.47E-^0I 

6.87E-I-02 

I.32E-I-04 

l.55E-fO0 

8.22E-^00 

2.19E-^01 

1.81E-I-04 

3.S0E-I-02 

4.17E-1-02 

2.86E-fOI 

1.94E-^03 

1.91E-^04 

3.50E-I-0O 

1.31E-1-0I 

3.66E-i-0r 

3.36E-I-04 

8.01E-F02 

7.78E-I-02 

5.21E-I-01 

3.67E+03 

L 

L mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.20E-I-04 

1.65E-fOO 

8.22E-(-00 

2.19E-I-01 

1.81E-)-04 

I.56E-^02 

4.17E-^02 

2.86E-I-01 

1.94E-I-03 

95 UCLM-C 

95 UCLM-KMt 

95 UCLM-C 

95 UCLM-N 

95 UCLM-N 

Mean 

95 UCLM-N 

95 UCLM-N 

95 UCLM-CL 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

USEPA 1994 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test. 

95 UCLM-CL indicates that the 95 percent upper confidence limit on the mean is based on the Chebyshev test for lognormal distribution. 

95 UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test. 

95 UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for normal distributions. 

95 UCLM-NP indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric standard bootstrap test. 

USEPA 1994 = The arithmetic mean is used per USEPA lead model guidance (USEPA 1994). 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = nol applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - SURFACE SOIL - INDUSTRIAL 

Scenario TiiTiefraine: Cuixent/Future 

Medium: Soil 

Exposure Medium: Suiface Soil 

Exposuie Point: Building E7340/7350 Test Site 

Chemical ofPotential 
Concem 

Units 
Arithmetic 

Mean 
95% UCLM 

MaxiiTiuiTi 

Detected 
Concentration 

Maxitnuin 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Ratioriale 

INORGANICS 

Arsenic mg/kg 5.18E-I-00 8.22E-^00 ,1.31E+01 mg/kg 8.22E-^00 95 UCLM-C Regional Guidance 

Notes: 

Statistics calculated by the USEPA piogi'am ProUCL 4.0. PtoUCL outputs are presented in Appendix B. 

95 UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-paraiTietric Kaplan-Meier (KM) student's t-test. 

95 UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for nonnal distributions. 

Definitions: . 

95 UCLM = 95 percent upper confidence liinit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - TOTAL SOIL - RESIDENTIAL 

Scenario Timeframe: Current/Future 

Medium: Total soil 

Exposure Medium: Total soil 

Exposure Point: Building E7340/7350 Test Site 

Chemical ofPotential 
Concem 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

.Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Zinc 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.02E+04 

1.56E+00 

5.08E+00 

8.59E-0I 

1.95E-I-01 

I.61E-I-04 

I.43E-1-02 

3.16E+02 

2.60E-I-01 

6.98E-1-02 

1.20E-1-04 

1.59E-̂ 00 

7.86E+00 

1.86E+00 

2.23E+01 

1.87E-1-04 

3.42E+02 

3.96E-1-02 

2.98E-1-0I 

1.21E-I-03 

2.03E-f04 

3.50E-fOO 

1.3IE+01 

5.00E-1-00 

3.66E-I-01 

3.36E-1-04 

8.01E-1-02 

. 7.78E-I-02 

5.21E-t-OI 

3.67E+03 

J 

L 

• 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.20E-I-04 

1.59E-I-00 

7.86E^-00 

1.86E+00 

2.23E-1-01 

L87E-I-04 

1.43E-I-02 

3.96E-I-02 

2.98E-I-01 

.1.21E-I-03 

95 UCLM-N 

95 UCLM-KMp 

95 UCLM-C 

95 UCLM-KMC 

95 UCLM-N 

95 UCLM-N 

Mean 

95 UCLM-N 

95 UCLM-N 

95 UCLM-G 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

USEPA 1994 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test. 

95 UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution. 

95 UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test. 

95 UCLM-KMp indicates that lhe 95 percent upper confidence l imi l on the mean is based on the non-parametric Kaplan-Meier (KM) percentile boostrap test. 

95 UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for normal distributions. 

USEPA 1994 = The arithmetic mean is used per USEPA lead model guidance (USEPA 1994). 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - TOTAL SOIL - INDUSTRIAL 

Scenan'o Timeframe: Cun'ent/Future 

Mediuin: Total soil 

Exposure Medium: Total soil 
Exposure Point: Building E7340/7350 Test Site 

Chemical ofPotential 
Concem 

Units 
Aiithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maxirnuin Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Arsenic in g/kg 5.08E-HOO 7.86E+00 1.31 E+01 mg/kg 7.86E-1-00 95 UCLM-C Regional Guidance | 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test. 

Delmitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposuie point concentration-

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - SEDIMENT - RESIDENTIAL 

Scenario Timeframe: Currentyputure 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Building E7340/7350 Test Site 

Chemical ofPotential 
Concem 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maxiinum Exposure 

Medium EPC 
Value 

Mediuin EPC 
Statistic 

Mediuin EPC 
Rationale 

INORGANICS 

Arsenic - mg/kg 2.42E^-00 3.05E+00 4.80E-f00 mg/kg 3.05E-(-00 95 UCLM-N Regional Guidance 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95 UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for nonnal distributions. 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

' mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-3.6 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - SEDIMENT - INDUSTRIAL 

Scenario Timeframe: Cun-ent/Future 

Medium: Sediment 

Exposuie Medium: Sediment 
Exposure Point: Building E7340/7350 Test Site 

Chemical ofPotential 
Concem 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Delected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Mediuin EPC 
Value 

Mediuin EPC 
Statistic 

Medium EPC 
Rationale 

No COPCs 



TABLE 3-3.7 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
BUILDING E7340/7350 TEST SITE - SURFACE WATER 

Scenario Timeframe: Cuixent/Future 

Medium: Suiface Water 

Exposuie Medium: Suiface Water . 

Exposuie Point: Building E7340/7350 Test Site 

Chemical of Potential 
Concem 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS-TOTAL 

Iron 

Thallium 

ug/L 

ug/L 

4.15E-I-03 

NA 

3.58E+04 

NA 

4.22E+04 

4.50E+00 B 

ug/L • 

ug/L 

3.58E+04 

4.50E-t-00 

95 UCLM-C 

Maximum 

Regional Guidance 

Low %Detects 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test. 

Low %Detects indicates low percentage of detects. 

N < 4 indicates that the number of samples is less than 4, so the maximum detected value was used. 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 3-4.1 
VALUES USED FOR RESIDENT ADULT DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Mediuin: Soil 
Exposure Mediuin: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration-Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absoiption Fraction 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

• y 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm^/event 

ing/cm' 
unitless 
event/yr 

y 
y 
kg 

days 
days 

kg/mg 

ing/in 

in^/hr 
hr/day 
day/yr 

yr 
yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
100 
350 
30 
24 
70 

10,950 
25,550 
1.OE-06 

Chemical-Specific 

5,700 

0.07 
Chemical-Specific 

350 
30 
24 
70 

10,950 
25,550 
1.OE-06 

Chemical-Specific 

0.83 . 
24 

350 
30 
24 
70 

10,950 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA 1991a,b 
U.S.EPA1991a,b 
U.S. EPA I991a,b 
U.S.EPA1991a,b 
U.S. EPA 1991a,b 

- U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

. U.S. EPA 1997a, 2004 
U.S. EPA 2004a 

U.S. EPA 1991a,b 
U.S. EPA199!a,b 
U.S. EPA I99Ia,b 
U.S. EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPAl 989a 
U.S. EPA 1989a 

. Intake Equation / Model Name 

Chronic Daily Intake (CD!) (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CA X IR X ET x EF X ED / (BW x AT) 

Note : BPJ = Best Professional Judgment 



TABLE 3-4.2 
VALUES USED FOR RESIDENT CHILD DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Mediuin: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

ing/cm 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

tng/m 

m /̂hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
200 
350 
6 
15 

2,190 
25,550 
1.OE-06 

Chemical-Specific 

2,800 

0.2 
Chemical-Specific 

350 
6 
15 

2,190 
25,550 
1.OE-06 

Chemical-Specific 

0,35 
24 
350 
6 
15 

2,190 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA 1991a,b 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991 a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF x ABS x EF x ED x CF / (BW x 

-

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment 



TABLE 3-4.3 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SURFACE SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Mediuin: Soil 
Exposure Mediuin: Surface Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area . 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

mg/cm^ 
unidess 
event/yr 

yr 
kg 

days 
days 

kg/mg 

ing/in 

mVhr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
50 
52 
8 

45 
2,920 

25,550 
1.OE-06 

CheiTiical-Specific 

2,900 

0.20 
Chemical-Specific 

52 
8 

45 
2,920 

25,550 
1.OE-06 

Chemical-Specific 

0.63 
4 
52 
8 

45 
2,920 
25,550 

RME 
Rationale/Reference 

Chemical-Specific 
BPJ(l) 
BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 (2) 

U.S. EPA 2004 (2) 
U.S. EPA 2004 (2) 

BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ (3) 
BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
C S x C R x E F x E D x C F / ( B W x A T ) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS X EF X ED X CF / (BW x 

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental soil ingestion rate is assumed to be half that of a resident, 
(2) Assumes exposure similar to that of resident child. 
(3) The exposure frequency is based on best professional judgment, assuming that the trespasser would visit the site approximately 2 days/week.for 6 months of the year for 
4 hours per day. The exposure duration is based on the age range evaluated (8-16 years of age). 



TABLE 3-4.4 
VALUES USED FOR CONSTRUCTION WORKER DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium; Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population:.Construction Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF -
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noticancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

mg/cm^ 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m 

m /̂hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
480 
250 

1 
70 
365 

25,550 
1.OE-06 

Chemical-Specific 

3,300 

0.3 
Chemical-Specific 

250 
1 

70 
365 . 

25,550 
1 .OE-06 

Chemical-Specific 

4.8 
8 

250 
1 

70 
365 

25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA 1991a,b 
U.S. EPA 1991 a,b 

BPJ(l) 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991 a,b 
BPJ(l) 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
U.S. EPA1991a,b 

.-U.S. EPA 1991 a,b 
BPJ(l) 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF x ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (B W X AT) 

AT) 

Note : BPJ = Best Professional Judgment 
(I) Construction events are assumed to extend for up to one year total in duration. 



TABLE 3-4.5 
VALUES USED FOR COMMERCIAL WORKER DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Commercial Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

CheiTiical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

mg/cm" 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m 

m /̂hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Cheinical-Specific 
50 
250 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

3,300 

0.2 
Chemical-Specific 

250 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

0.833 
8 

250 
25 
70 

9,125 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA1991a,b 
U.S. EPA 1991 a,b 
U.S, EPA 1991a,b 
U,S. EPA 1989a 
U.S. EPA 1989a 
•U.S. EPA 1989a 
U.S, EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

. U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA I991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS x CR X EF x ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X /SĴ  X ABS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgement 



TABLE 3-4.6 
VALUES USED FOR MAINTENANCE WORKER DAILY SURFACE SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Soil 
Exposure Medium: Surface Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concetitration in Soil 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer . 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cmVevent 

mg/cm' 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m 

m /̂lir 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
50 . 
50 
25 
70 

9,125, 
25,550 
l.O.E-06 

Chemical-Specific 

3,300 

0.2 
Chemical-Specific 

50 
25 
70 

9,125 
25,550 
l.E-06 

Chemical-Specific 

2.5 
8 

50 
25 
70 

9,125 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA 1991 a,b 

BPJ(l) 
U.S. EPA 1991 a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ(l) 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a • 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
U.S. EPA 1991a,b 

BPJ(l) 
U.S. EPA 1991a,b 
U.S. EPA 1989a • 
U.S, EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF x ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF x ABS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = . 

CA X IR X ET X EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment -
(1) Assumes the maintenance worker performs maintenance and groundskeeping activities 1 day/week for the entire year, with 2 weeks vacation. 



TABLE 3-4.7 
VALUES USED FOR RESIDENT ADULT DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
y 
kg 

days 
days 
mg/L 

cm' 
cm/hr 
hr/day 
day/yr 

yr 
yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.05 

2 
52 
30 
24 
70 

10,950 
25,550 

Chemical-Specific 

18,000 
Chemical-Specific 

2 
52 
30 
24" 
70 

10,950 
25,550 

0.001 

RME 
Rationale/Reference 
Chemical-Specific 

U.S. EPA 1989a 
BPJ (2) 
BPJ (2) 

U.S, EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 
Chemical-Specific 

BPJ (2) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW X CR X ET X EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) The event frequency and exposure frequency are based on best professional judgment assuming that the adult would wade in the area for 2 days per week for 6 

• months per year for up to 2 hours per day. 



TABLE 3-4.8 
VALUES USED FOR RESIDENT CHILD DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 
Surface Area for Contact 
Penneability Coefficient 
Exposure Tiine 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 
cm^ 

cin/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.01 

2 
52 
6 
15 

2,190 
25,550 

Chemical-Specific 

6,600 
Chernical-Specific 

2 
52 
6 
15 

2,190 
25,550 
0.001 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1991 a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chernical-Specific 

U.S. EPA 2004 
Chernical-Specific 

BPJ (2) 
BPJ (2) 

U.S. EPA 1991 a,b 
U.S. EPA 1991a,b 
U.S, EPA 1989a 
U,S, EPA 1989a 

U,S. EPA 1989a 

Intake Equation / Model Narne 

CDI (mg/kg/day) = 
CW X CR X ET X EF X ED / (BW X AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Best Professional Judgment _ 
(1) The incidental ingestion rate of surface water is assumed to be 0.01 L/hr. 
(2) The event frequency and exposure fi"equency are based on best professional judgment assuming that the child would wade in the area for 2 days per week for 6 months per 
year for up to 2 hours per day. 



TABLE 3-4.9 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Trespasser 
Receptor Age: Adolescent - Wading 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Penneability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 

•) 

cm" 
cin/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.05 

1 
52 
8 

45 
2,920 

25,550 
Chemical-Specific 

6,600 
Chemical-Specific 

1 
52 
8 

45 
2,920 

25,550 
O.OOI 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chernical-Specific 

BPJ (3) 
Chemical-Specific 

BPJ (2) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW x CR X ET X EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ =;-Best Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) The event frequency and exposure frequency are based on best professional judgment assurning that the trespasser would contact surface water 2 days per year for 6 months 
per year for 1 hour per day. The exposure duration is based on the age range evaluated (8-16 years of age). 
(3) Assumes exposure sirnilar to that of resident child. 



TABLE 3-4.10 
VALUES USED FOR MAINTENANCE WORKER DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Curent 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptoi^ Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor' 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 
cm' 

crn/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

L/crn 

RME Value 

Chemical-Specific 
0.05 

1 
50 
25 
70 

9,125 
25,550 

Chemical-Specific 

3,300 
Chemical-Specific 

1 
50 
25 
70 

9,125 
25,550 

0.001 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (3) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 
Chemical-Specific 

BPJ (2) 
BPJ (3) 

U.S. EPA 1991a,b 
U.S. EPA 199Ia,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW x CR X ET x EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) It is assumed that the maintenance worker will contact surface water 1 hour per day, each day he is at the site. 
(3) Assumes the maintenance worker performs maintenance and groundskeeping activities 1 day/week for the entire year, with 2 weeks vacation. 



TABLE3-4.il 
VALUES USED FOR RESIDENT ADULT DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium; Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Parameter 
Code 

CS 
CR 
EF 
ED-NC 
ED-C ' 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr • 

yr 
yr. 

kg 
days 
days 

kg/mg 
Chemical-Specific 

cm /event 

mg/cm 
unitless 
event/yr 

days 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
• 5 0 - • 

52 
30 
24 
70 

10,950 
25,550 
1.OE-06 

Chemical-Specific 

5,700 

0.07 
Chemical-Specific 

52 
30 
24 
70 

10,950 
25,550 
1.OE-06 

RME 
Rationale/Reference 

Chemical-Specific 
. BPJ(l) 

BPJ (2) 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 1997a, 2004 
U.S. EPA 2004 

BPJ (2) 
U.S:EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CRx EFx ED X C F / ( B W x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to.be half that of soil. 
(2) Assumes an exposure frequency of 2 days per week for 6 months per year to sediment. 

http://TABLE3-4.il
http://to.be


TABLE 3-4.12 
VALUES USED FOR RESIDENT CHILD DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CS 
CR 
EF 
ED' 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 

AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor . 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm" 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

. RME Value 

Chemical-Specific 
• 100 

52 . 
6 
15 

2,190 
' 25,550 

1.OE-06 
Chemical-Specific 

2,800 

0.3 
Chemical-Specific 

52 
6 
15 

2,190 
25,550 
1.OE-06 

RME 
Rationale/Reference 

Chemical-Specific 
BPJ(l) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 

. U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ (2) 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 

CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to be half that of soil. 
(2) Based oh the age range oT the child, exposure frequency to sediment is assumed at 2 days per week for 6 months per year. 



TABLE 3-4.13 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Route 

Ingestion 

Dernial 

Parameter 
Code 

CS 
CR 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
.Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm" 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
50. 
52 
8 

45 
2,920 
25,550 
1.OE-06 

Chemical-Specific 

2,800 

3.3 
Chemical-Specific 

52 
8 

45 
2,920 
25,550 
1.OE-06 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

BPJ (3) 

BPJ (3) 
U.S. EPA 2004a 

BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS x CR X EF X ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA x AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental soil ingestion rate is assumed to be half that of a resident. 
(2) The exposure frequency is based on best professional judgment, assuming that the trespasser would visit the site approximately 2 days/week for 6 months ofthe year. The exposure 
duration is based on the age range evaluated (8-16 years of age). 
(3) Assumes children playing in wet soil. 



TABLE 3-4.14 
VALUES USED FOR MAINTENANCE WORKER DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point; Maxwell Point, Other Edgewood Area 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CS 
CR 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
. kg 

days 
days 

kg/mg 
Chemical-Specific 

cm^/event 

mg/cm^ 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
25 
50 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

. 3,300 

0.20 
Chemical-Specific 

50 
25 
70 

9,125 
25,550 
1.OE-06 

RME 
Rationale/Reference 

Chemical-Specific 
BPJ( l ) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a ' 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ (2) 
U.S. EPA1991a,b 
U.S. EPA 1991 a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to be half that of soil. 
(2) Assumes the maintenance worker performs maintenance and groundskeeping activities 1 day/week for the entire year, with 2 weeks vacation. 



TABLE 3-5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Chronic/ 

Subchronic 

Oral RfD 
Value (mg/kg 

day) 

Oral to Dermal 
Adjustment 

Factor (01 ABS) 

f l ) 

Adjusted Dermal 
RfD (2) (mg/kg 

bw-day) 
Primary Target Organ 

Combined 
Uncertainty/ 
Modifying 

Factors 

Sources of RfD: 
Target Organ 

Dates of RfD: 
Target Organ (3) 

(mm/dd/yy) 

Inorganics | 

ALUMINUM 
ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
THALLIUM 
VANADIUM 
ZINC 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA . 
Chronic 
Chronic 
Chronic 
Chronic 

l.OOE+00 
4.00E-04 
3.00E-04 
5.00E-04 
3.00E-03 
7.00E-01 
4.60E-02 
6.50E-05 
5.00E-03 
3.00E-01 

1 
0.15 

1 
0.025 

. 0.025 
1 

0.04 
1 

0.026 
1 

1 .OOE+00 
6.00E-05 
3.00E-04 
1.25E-05 
7.50E-05 
7.00E-01 
1.84E-03 
6.50E-05 
1.30E-04 
3.00E-01 

Central Nervous System 

Blood glucose and cholesterol 
Skin 

Kidneys 
None 
None 

Central Nervous System 
None 
Hair 

Blood 

100/1 
1000/1 

3/1 
10/1 

300/3 
NA/NA 

1/3 
3000/1 
100/1 
3/1 

PPRTV 

nus 
IRIS 
IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 
IRIS 
IRIS 

7/26/2001 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

NA = Not Applicable 
(1) Taken from USEPA 2004 Guidance. 
(2) Dennal toxicological values adjusted from oral values using USEPA 2004 recommended chemical-specific 

gastrointestinal absorption factors (GI ABS). RfDs are multiplied by the GI ABS. 
(3) IRIS - Integrated Risk Information System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Sutnmary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe article provided by EPA-NCEA is provided. 



TABLE 3-5.2 
NON-CANCER TOXICITY DATA - INHALATION 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Chronic/ 

Subchronic 

Value 
Inhalation 

(RfC) 

(mg/m^) 

Adjusted 
Inhalation 

(RfiD) (mg/kg-
day) 

Primary Target Organ 
Combined 

Uncertainty/Modifying Factors 
Sources of RfC:RfD: 

Target Organ 
Dates (1) 

(mm/dd/yy) 

Inorganics I 
ALUMINUM 
ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
THALLIUM 
VANADIUM 
ZINC 

Chronic 
NA 

Chronic 
Chronic 
Chronic 

NA 
Chronic 

NA 
NA 
NA 

5.00E-03 
NA 

1.50E-05 
l.OOE-05 
l.OOE-04 

NA 
5.00E-05 

NA 
NA 
NA 

1.OOE-03 
NA 

4.29E-06 
2.86E-06 
2.86E-05 

NA 
I.43E-05 

NA 
NA 
NA 

Respiratory System 
NA 

Cardiovascular System 
Kidneys 

Lungs and Blood 
NA 

Central Nervous System 
.NA 
NA 

•NA 

300/1 
NA 
30/1 
9/1 

300/1 
NA 

1000/1 
NA 
NA . 
NA 

PPRTV 
IRIS 

CalEPA 
ATSDR 

IRIS 
PPRTV 

IRIS 
IRIS 
IRIS 

nus 

7/26/2001 
6/29/2009 
12/2008 
09/2008 " 

6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

NA = Not Applicable 
(1) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe article provided by EPA-NCEA is provided. 



TABLE 3-5.3 
CHEMICAL-SPECIFIC PARAMETERS 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical of Poleniial Concern Absorption Factor Reference GIABS Reference Permeability Constant (cnVhr) Reference 

Inorganics | 
ALUMINUM 

ANTIMONY 

ARSENIC 
CADMIUM 
CHROMIUM VI 
IRON 

MANGANESE 
THALLIUM 
VANADIUM 

ZINC 

NA 

NA 

0.03 
0.001 
NA 
NA 

NA 
NA 
NA 

NA 

. U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

I 

0.15 
1 

0.025 
0.025 

1 
0.04 

1 
0.026 

1 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

1 .OOE-03 

l.OOE-03 

1.OOE-03 
l.OOE-03 
2.00E-03 
l.OOE-03 

l.OOE-03 

l.OOE-03 
1.OOE-03 
6.00E-04 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

NA = Data nol available. 
GI ABS = Gastroinlestional Absorption factors 
U.S. EPA, 2004 = U.S. Environmental Protection Agency, 2004. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental 
Guidance for Dermal Risk Assessment). Final Guidance. 



TABLE 3-6.1 
CANCER TOXICITY DATA - ORAL/DERIVIAL 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical of Poleniial Concern 
Oral Cancer Slope 

Facior 

Oral Absorption Efficiency for 

Dermal (GIABS)"' 

Absorbed Cancer Slope 

Factor for Dennal '^' 
Units 

Weight 0 

Guide 

"Evidence/Cancer 

ine Description 
Source D a t e ' " (mm/dd/yy) 

Inorganics I 

ALUMINUM 

ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM. TOTAL 
IRON 
MANGANESE 
THALLIUM 
VANADIUM 
ZINC 

NA 

NA 
I.50E-H00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 

0.15 
1 

0.025 
0.025 

I 
0.04 

I 
0.026 

1 

NA 

NA 
l.50E-^00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

. r = 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

D 

NA 
A 
Bl 
D 

NA 
D 
D 

NA 
D 

PPRTV 

IRIS 
IRIS 
IRIS 
IRIS 

PPRTV 

IRIS 
IRIS 
IRIS 
IRIS 

7/26/2001 

6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

NA = Not Applicable 
(1) Taken from USEPA 2004 Guidance. 
(2) Dennal Toxicological values adjusted from oral values using USEPA 2004 recommended chemical-

specific gastroinlestinal absorption factors (GI ABS). CSFs are divided by the Gi ABS. 
(3) IRIS - Integrated Risk Infonnation System. For IRIS values, Ihe dale IRIS was searched is provided. 

HEAST - Health Effecis Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe 
article provided by EPA-NCEA is provided. 
PPRTV - Provisional Peer Reviewed Toxicily Value 
CAL EPA - California Environmental Proleclion Agency 

Weight of Evidence; A - Human carcinogen 
Bl - Probable human carcinogen -
indicate that limited human data are available 
B2 - Probable human carcinogen -
indicates sufficient evidence in animals 
and inadequate or no evidence in humans 

C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 3-6.2 
CANCER TOXICITY DATA - INHALATION 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Unit Risk 

Value Units 

Inhalation Cancer Slope Factor 

Value Units 

Weight of Evidence/Cancer 
Guideline Description 

Unit Risk - Inhalation CSF 

Source Date"' 

Inorganics | 
ALUMINUM 
ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
THALLIUM 
VANADIUM 
ZINC 

NA 
NA . 

4.30E-03 
1.80E-03 
1.20E-02 

NA • 
NA 
NA 
NA 
NA 

l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 ' 

NA 
NA 

1.51 E+01 
6.30E+00 
4.10E+01 

NA 
NA 
NA 
NA 
NA 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

jjer (mg/kg-day) 

D 
NA 
A 
Bl 
A 

• NA 
,D 
D 

NA 
D 

PPRTV 

nus 
IRIS 
IRIS 
IRIS 

PPRTV 
ERIS 
IRIS. 
IRIS 
IRIS 

7/26/2001 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

NA = Not Applicable 
(1) IRIS - Integrated Risk Information System. For IRIS values, the date IRIS.was searched is provided 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe article 
provided by EPA-NCEA is provided. 
PPRTV - Provisional Peer Reviewed Toxicity Value 
CAL EPA - Califomia Environmental Protection Agency 

Weight of Evidence: A - Human carcinogen 
Bl - Probable human carcinogen - ' 
indicate that limited human data are available 
B2 - Probable human carcinogen - indicates 
sufficient evidence in animals and 
inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 3-7.1 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXLMUM EXPOSURE 

BUILDING E7.140/7.-i50 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

ISciiori 

RWLPI. 

Kv.pI, 

TmK'I'r.'iniij Currni l Ftiluri.' 

r PupiiNiiiinr Trt'>p,i--LT 

r A ^ f Atlnk'M.'ciil 

M L I I I H H I 

SwIillKUl 

E\rKiMitcMaluim 

SLXlilllUll 

E\[M>;urc Puini 

Ma.NA'd! Pdiiil 

Bldg E7.->4() 7.;>11 

T.^1 Sik-

E.\ptisiirt; Rome 

[nptisiioii 

ARSENIC 

Clianicnl of 

Polail ial Concern 

[•organic.^ 

EPC 

Value 

.vnfiE-Kin 

Unit.'! 

(inp'Vg) 

E\p RoviicTunl 1 

Dtrmai ' 

ARSENIC 

[norganlci 

3 05E+fln (mg/kg) 

E\p Riiuio Toiiil II 

E\p(i';iiri;Poiiii Tola! 

Evpi.MiKMLAlimii Toi;il 

SoiiiiK'iil Tol;il 

.Siirl.iU' W.ikT StirLiLL'W.iia- M,1.M\di P.MIll 

Bldi: E7;.4(i-7V>n 

TLSI Silc 

liiyLMion 

E\p. Roiiiu Tmni 

DLTiiial 

IRON 

THALL IUM 

[iiorgnnics 

.1 5 S E ^ ] 

4 50E-n3 

(mp'L) 

(mp'L) 

IRON 

THALL IUM 

inorgnnics 

3 5HE^1I 

4 5nE-[).3 

(nig/L) 

(mg/L) 

ENP. Rome Toi.ll | 

E\p(i>iirL' Point Ti.i.il 

E\p.'.iirL' Muiu in i TiU.'il 

SurDia W . I I : T T , . I : I ! 

Cancer Rink Calculaiions 

Iniak&'E.Npoiure Concoitraiion 

Value 

5i2E-nS 

Units 

(nip/kg-ctay) 

CSF/Unii Rink 

Value 

l.SOE-Kin 

Uiiils 

p a (mg'Tce.day) 

.3 06E-O7 (inp'kp-day) l.iOE+On per{iTie/kg.day) 

6.i7E-04 

8.UE-03 

(mp'kp-day) 

(mg/kg-day) 

NA 

NA 

perfmg'VeKlay) • 

p a (mp/ke.day) 

. 8.54E-05 

1.07E-08 

(m'g/kg-day) 

(mg/Vg-day) 

NA 

NA 

pa(mg' l(g<lay) 

p a (mg/l(g.day) 

Cai ica Rjsk 

8.:8E-n8 

8.28E.(I8 

4.59E.07 

•1.59 EJ)7 

5.42E.07 

5.42E.07 

5.42E.07 

• • 

O.OOE+flO 

-• 
O.OOE+00 

O.OOE+00 

O.00E+«0 

o.noE+flo 

Non.Canca Hazard Calculalions 1 

ljitakc'E\posu7c Concertralion 

Value 

4.83EJ)7 

Units 

(ing/Vg^lay) 

RID/RJC 

Value 

3.00E.04 

UniLs 

(mg/kg^lay) 

;.68E^)6 (mg/VgKlay) 3.00E.04 (mg/kg-day) 

5 66EJ13 

7l2E^n 

(mg/Vg.day) 

(mg/Vg.day) 

7.00E^)] 

6.50E^)5 

(mg/kgKlay) 

(mg/kgKlay) 

7 48E.04 

9.40 EJ18 

(mg/kg.day) 

(mg/kg^lay) 

7.00E^)1 

6.50E.05 

(mg/kgKlay) 

(mg/kgKlay) 

Hazard Quot io i l 

1 61EJ)3 

1.61E-03 

8 92E.03 

S.92E.03 

1.05EJ)2 

1.05E.O2 

1.09E.02 

8.09E.03 

1.IOE.02 

1.90 E.02 

I.07E-03 

I.45E.03 

2.51E.<I3 

2.I6E-02 

2.16E.(I2 

2.1«EJ2 

http://Kv.pI
http://Toi.ll
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TABLE 3-7.1 

CALCULATION OF CHEMICAL CANCER RISKS A N D NON-CANCER HAZARDS 

REASONABLE M A X I M U M EXPOSURE 

BUILDING ElMOnySO TEST SITE 

M A X W E L L POINT • OTHER EDGEWOOD AREA 

Mal i i im 

S i l l 

E. \post iK'Mi l ium 

SurU'cS.ul 

E.\posnri;Pouil 

M . i w d l P o i i i i 

Blt1t:E7-,4[ni5(l 

T^M Sue 

E^po.̂ ur^• Point TiM.il. 

E\po-i ircMii1i i i in Toiiil 

Air Mnvivd l Point 

Bldi! E734(l "?."5n 

T L M Snc 

Exposure Rome 

Initu-^lion 

ENP. Rouic Toi.-tl 

Do i i i i i l ' 

E.\p. Rouic Toisl 

Chai i ica lo f 

Poianiiil Conconi 

InorKnoic* 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

EPC 

Value 

l.2nE-K14 

1.65E-Hin 

8 2:E+fln 

: I'JE^fli 

1.8IE-H)4 

4 17E-H12 

2 86E-K1I 

1.9dE*fl:5 

Unitf! 

(mg/ke) 

(mCkg) 

(mg/kg) 

(inp/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(rnp/kg) 

Inorgnnict 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

l.2nE+fl4 

1.65E-K10 

8 :2E-Kin 

2.19E-K1I 

l .aiE+fl4 

i 17E-K)2 

2a6E-K)l 

1.9dE-K)3 

tmg.lig) 

(ing'kp) 

(mg/kg) 

(mg'kg) 

(mg'kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

Inliafamm 

E^p RoLiIi'Tolnl 

Inort inuks 

A L U M I N U M 

A N T f M O N Y 

ARSENIC 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

9.n9E-0fi 

l.2SE-fl9 

f..23E-09 

1 .C6E-n8 

1 37E-n5 

.3 16E-n7 

2.17E-08 

1 47E-()6 

(m&/m') 

(mp/m') 

(mg/m') 

(mg/m') 

( m g ' m ) 

(mg/m') 

(mg/m') 

(mg/m') 

E.\po.^iirc PoinI Tolul 

E\pi'^iirf Mi.\liuiii TO1:II 

V d T . u , 

Cancer Risk Calculalions 

Intakc/E.\posurc Concaiiration 

Value 

2.I7E-04 

2.98E-(1S 

I.49E-07 

3 %E-01 

3.27E-n4 

7.54E-fl6 

5.I7E-07 

3.51 E-05 

Units 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg'Vg-clay) 

(mg/kg-day) 

(mft/kg-day) 

(mg/kg-day) 

CSF/Unn Risk 

Value 

NA 

NA 

1.50E-K)0 

NA 

NA 

NA 

NA 

NA 

Units 

p a (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg-kg-day) 

p a (mg/kg-day) 

NA 

NA 

5 I8E-08 

NA 

NA 

NA 

NA 

NA 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/lcg-day) 

(mg/kg-day) 

NA 

NA 

1 50E-Kl(i 

NA 

NA 

NA 

NA 

NA 

p a (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

per (mg/kg-day) 

8 29E.09 

I U E . I 2 

5.68E-12 

l . 5 I E - n 

l.25E-^ia 

2.88E-10 

l .98E-t l 

I .34EJ9 

(mg/kg-day) 

(mgOtg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

l.5IE-K)l 

4 . i nEHI ! 

NA 

NA 

NA 

NA 

p a (mfi/kg-dayl 

pCT (mg-lcg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

• 

Total of Receptor Risks Across A l l Media 

Canca Risk 

-2.23E-07 

-
2.23E-07 

" 7.76E-fl8 

-
-
" 
" 

7.76E-n8 

3.01E-07 

3.01E-07 

8.57E-1I 

6.20E-10 

7.06E-10 

7.06E-10 

7.06E-10 

3.01E-07 

8.43E-07 

Non-Canca Hazard Calculations I 

liilake/E.'(posu]-e ConcaiiiBtion 

Value 

I 90E-03 

2.61 £-07 

I.30E-06 

3.47E.06 

2.87E-03 

6.60 E-05 

4.53E-06 

3 07E-04 

Un iu 

(mg/kg-day) 

(mgA:g-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgOcg-day) 

R(D/R(C 

Value 

1 .OOE+flO 

4.00E-04 

3.00E-O4 

3.00E-03 

7.00E-01 

4.60E-02 

5.00E-03 

3.00E-01 

Units 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

4.53E-07 

NA 

NA 

NA 

NA 

NA 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

I.OOE+OO 

6.00E-05 

3 OOE-04 

7.50E-O5 

7.00 E-01 

I.84E-03 

I.30E-04 

3.OOE-OI 

( m g / k g ^ y ) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(me/kg-day) 

(mg/Vg-day) 

7.25E-08 

9.97E-12 

4 97E-11 

I.32E-I0 

l.(l9E-07 

2.52E-09 

I.73E-I0 

I.I7E-08 

(mgflcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

l.OOE-03 

N A 

4.29&06 

2.86E^5 

NA 

1.43E-05 

NA 

NA 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

ToUl of Receptor Hazanis Across At l Media 

Hazard Quotient 

1.90E-03 

6.53E-04 

4.34E-03 

1.16E-03 

4 09E-03 

I.43E-03 

9.03E-04 

1.02E-03 

1.55E^2 

-
~ 1.5IE-03 

-
-
~ 
-
" 

U I E - f l 3 

1.70E-02 

1.70E-02 

7.25E-05 

" 
I.16E-05 

4.63E-06 

-
1.76E-04 

-
-

2.65E-04 

2.65 E-04 

I.65E-04 

1.73E-02 

4.94E.fl2 II 

\ ) ni.-nii.ll iul.l^.^.•^.lUiOl•. • N A M i i c 

EPC-ENpoMii>.-P,>iiiiCoiUuui;iuni 

CSr = CnnaTSl.>PL-F.iuiT 

R l D = Ri.'ii.Ton.'fDi-i.' 

R i r - RLrauK'eC.'neoiiiriiii i.ii 

L-iion li^rCOPC Pk•n^e^a• USEPA 2n:Upuid.ince and Tahlc'; 

http://ni.-nii.ll


TABLE 3.7.2 

C A L C U l j M l O N OF CHEMICAL CANCER RISKS AND N 0 N < : A N C E R HAZARDS 

REASONABLE M A X I M U M EXPOSURE 

BUILDING £7340/7350 TEST SITE 

M A X W E L L POINT . OTHER EDGEWOOD AREA 

Stu i . in i . TMi id i . i .ncCunml Fukre 

Raupi i i r Pnpvii.TiiiMi: M.Tmiai.uK\- Wnrka 

ML^hum 

Siirr.itc Wnia 

E.Npc.ureM(.\!.um 

Surliujc WjiiiT 

ENpoMire Pnuii 

M.iNwell Poini 

BldvE7.~JnT;.>(l 

TLM Sue 

E.\po.\urc Rduie 

InpiMioii 

ENP RoiiieTot.ll 

Dermal 

E\p RouicTora) 

Chaii ical of 

Poleniial Concon 

IRON 

THALL IUM 

Inorcnnic.i 

EPC 

Value 

l . jSE-Kll 

4.5nE-03 

Units 

(mg/L) 

(mg'L) 

IRON 

T H A L L I U M 

Inorganic* 

3.58 E+fll 

4.inE-n3 
(me'L) 

(mg/L) 

ENposurfPoiiii Toial 

ENn-ureMwUumToMl 

Surlnee Wniir Toliil 

Soil Surl;n.'e Soil Wii.NU'dl Poiin 

BIdp E/.'.-in'7.1 fill 

Tc^t Siiu 

Inptsiinn 

E\p. RouicToial 

Dennal' 

ARSENIC 

ARSENIC 

E\p Rouie Toial | 

Inorganics 

Inorganics 

8.22E+<K1 

8.22E-K)n 

(mg/kg) 

(mg/kg) 

E\p.iMire Poiin Toi.-tt 

E \po- .mMal i i i n iTo i ; i l 

Air Ma.^^^dl Poun 

BIdp E7',4n-73.-;(l 

TtM Sue 

E\poMjrc Poim Toinl 

l i l ialni ion 

E\p. Route Toial 

ARSENIC 

Inorganics 

6.23E-n9 (mg/m^) 

ENpo.MircMaliuni Toinl 

Soil Toliil 

Canca Risk Calculatioas 

In take/Exposure ConcoiU^iion 

Value 

1.25E-03 

1.57E-07 

Units 

(mg/kg-day) 

(mg/kg-day) 

CSF/Unil Rjsk 

Value Units 

NA 

NA 

p a (mg/kg-day) 

p a (mg/kg-day) 

8.25E-05 

1.04E-08 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

p a (mg/kg-day) 

p a (mg/kg-day) 

2.87E-07 (mg/kg-day) 1 50E4O0 p a (mg/kg-day) 

I.14E-07 (mg/kg-day) 1.50EHI0 pa-(mg/kg-day) 

8 70E-11 (mg/kg-day) 1.5IE-HH p a (mg/Vg-day) 

Toial ofRecepior Risks Across A l l Media 

Canca Risk 

-
O.OOEfOO 

O.OOE+OO 

O.OOE+00 

O.O0E+<IO 

O.00E+<IO 

4.31EJ)7 

4.31E.07 

l .7IEJ)7 

1.71 E-07 

6.02 EJ17 

6.02E.07 

1 .3 IE*9 

1.3IE^I!> 

1.3IE^19 

I.31E.09 

6.03E.07 

6.03E.07 

Non<:ancer Hazard Calailatjons 1 

Intakc'E-tpoiurc Concaitration 

Value 

3.50E^)3 

4 40E^)7 

Units 

( m ^ g ^ l a y ) 

(mB^g.day) 

RID/RIC 

Value 

7.00E.OI 

6.50 E.05 

Units 

(mg/kg^lay) 

(mB/lcg.day) 

• 

2.3IE^)4 

2 91E^18 

(mg/kgKlay) 

(me/kgKlay) 

7.00E.OI 

6.50E.05 

(mgfl^g^iay) 

(mg/kgKlay) 

8.04E.07 {mg/kgKlay) 3.00E^)4 (mg/VgKjay) 

• 

] . I 9 E ^ 7 (mg/kgKlay) 3.00E^)4 (mg/VgKlay) 

2.44E.I0 (mg/kg^lay) 4.29E.06 (mg/kg^lay) 

Total o f Receptor Haards Across A l l Media 

Hazard Quotienl 

5.00E^)3 

6.77E.03 

1.18E.02 

3.30E^)4 

4.47E.04 

7.77E.04 

1.16ZJI1 

1.26E.02 

I.26E.02 

2 68E^I3 

2.68 E.03 

1.06E.03 

1.06Em3 

3.74EJ13 

3.74E-03 

5.69E.05 ' 

S.69E.05 

5.69E.05 

S.69E J 5 . 

3 .80E43 

1.64E.0J 

I ) D m i i ; 

EPC = E> 

r S F = C,' 

RiD = Ri 

R i r = Rt. 

ll i i i1;iki-v;il i if i< "NA" dui'K 

poMirt.' Point Coiieniir.ii inn 

iiL-a Sli'pe Fjitlnr 

kTimi.' Do-:c 

laoKcConLLii l r . i l iu. i 

nopllNl•;lll.•^l^la^1l.^l;1h^orplil1n fraction for COPC PtoisC NCC USEPA :tH)4 guidance and TaMc 3-5.3 
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TABLE 3.7.3 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT . OTTIER EDGEWOOD AREA 

NUxliiiin 

S^vil 

E\niKuri.-Malium 

TiMrtl Si'il 

£.\po.MirL- P01111 

M«\'.v(;ll PoiiU 

Bldg E73JO 735(1 

T.M Siic 

E\pOMiri; Route 

Ingestion 

ARSENIC 

Chemical o f 

Poleniial Concern 

[norgnaict 

EPC 

Value 

7 86E-K10 

Uniu 

(mg/Vg) 

E\p RnuiuToi.Tl | 

Donna 1' 

ARSENIC 

Inorganics 

7.86E+fla (mg/kg) 

E\p. Route Total | 

E.NpiJ'̂ nrc Point Total 

E\po-iiri,- Mi.diuni T<ii;il 

Air M i i \ u d l Poini 

BIdp E734n-7on 

TCM Site 

InhaNilion 

ARSENIC 

E\p Route Total || 

JDorganicf 

5.95E-09 

-
(mg/m') 

E.\T>i"'iiruPoini Total 

E\po.MircMa1iumTiit,i l 

Soif Tot.il 

Canca Risk Calculations 

bnake/E\posure Concaitration 

Value 

1.37E-06 

Units 

(mg/lcg.day) 

CSF/Unit Risk 

Value 

1.50E*O0 

Units 

pei-(me/kg.<lay) 

5 44E-07 (mg/kgKlay) I.SOErtO pff {mg/kgKlay) 

CancCT Risk 

2 06E.06 

2.0<E-0« 

8.I6E^)7 

8.16E.07 

II 2.88E.06 

.1.39E-I0 (rng1cg<tay) l . 5 I E « I per (mg/kgKiayl 

2.88 E^I6 

2.09E^)9 

1 2.09E^I9 

1 2.09EJ19 

1 2.09E^I9 

1 2.8SEJ16 

Total of Receptor Risks Across A l l Media 2.88E.06 

Non<:ancCT Hazard Calculalions | 

Intake/Exiwsure Concaitjation 

Value 

3.85E.06 

Units 

(mg/kg^lay) 

R I D / R C 

Value 

3 0 0 E « 4 

Units 

{mg/Vg.day) 

Hazard ( ^ o t i a i t 

1.28E^)2 

II 1.28E.02 1 

1.52E*6 (mg/kg^lay) 3.00E.04 (mg/kg^lay) 

3.88E.10 (mg/kg^Jay) 4.29E.(16 (mg/VgKlay) 

5.08E^)3 

5.08E.O3 

1.79E.02 

1.79E.02 

9.06E<5 

II 9.06E4I5 

II 9.06I.OS 

II 9.06EJI5 

II 1.80E.O2 

Total of Receptor Hazards Across A l l Media 1J0E.O2 1 

I) Dtnnal inukc V.IIIK-i- "NA'riiK-

EPC = E\poxure Pomi Ci'iKunir.iiiui 

CSF-C.lllCaSlop^•F.Klo^ 

RID = Ri.fi.Tiin.'o Do-e 

RlC-Ri.'laLiK'i.XoiH.Liiir.iiiiin 

i< puhhilial dennal .iK-orpitnn fraction lor COPC. Plta.̂ c -ec USEPA 2nfW guidance and TaWe 3-i..i 
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MKiniin.- 1 
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iUir.' 

•ii-.iriii.ii 

TAOLH .1-7.4 

C /UC ia j \T ION OF CHEMICAL CANCFR RLSKS AND NON-CANCER HAZARDS 

RCASONARLH MAXIMUM EXPOSLmE 

BUILDING £73-40/7150 TEST SITE 

MAXWF.U, POINT - OTHER F.DGEWOOD AREA 

Mtil iuni 

Si'il 

l'\po-.urL- Mal iu i i i 

l.^l;i).Soil 

l-\po-.uri; l>oinl 

Mn\well Point 

[lia9l':714f|/715(i 

re-.i Sue 

i:\pi>-.uri: Toini Total 

F-.»:po.;urc Route 

lngi,-iion 

ARSENIC 

Chemical of 

Pc>tential Concem 

Inorganics 

EPC 

V.ilue 

7 86E*«) 

Unils 

(mp/kg) 

li.vp Ri-ulc Toial II 

lX:nn.il' 

ARSENIC 

Innrjtunici 

7.86E-K)0 (inpAg) 

K\p. Route Total || 

l-.\pi'-.ijrL- Mal i i i i i i li ' l.il 

Air M;i\«.;l l I'oini 

Ulilp I:7.U1)/7.15[) 

T « S i , C 

l-vpi'-uri: I'niiil TOI.TI 

Inhalation 

n \p Ri'ute Toinl 

ARSENIC: 

Innrgunlc^ 

.S.951-:-09 (nip/m') 

r.vpt'Miri: ML-IIIUIH I f l . l l 

|Si ' i r i , . l ; , l 

1 

Cancer Risk Calculations 

Intake/Exposure Concentration 

Value • 

5.270-07 

Units 

(mg/kg-day) 

CSF/Unil Risk 

Value 

I50E+O0 

Units 

per (mg/kg-day) 

Cancer Risk 

7.91 E-07 

it 7.9! E-07 

3.26E-08 (mg/kg-day) 1.50E+O0 per (m|!/Vfi-day) 4 89E-0g 

4.89E-08 

8.40E-07 

]| 8.40E-fl7 

.l.;OE-ll (mg/kg-d,iy) 1 5IE-K)1 pcr(ragA:p-day) 4.8.1 E-10 

II 4.8JE-10 

Tola! of Rccepior Risk^ Across Al l Media 

4.83E-I0 

4.83E.I0 

8.40E-fl7 

8.4nR-07 

Non-Cnniarr Hazard Calculalions j 

Intake/Exposure Concentration 

Vnluc 

3.69E-05 

Unils 

(mg/kg-day) 

RfD/RIC 

Value 

3.O0E-O4 

Unils 

(mg/kg-day) 

2.28E-06 (mg/kg-day) 3.OOE-04 (mg/kg-day) 

;.:4E-09 (mg/Vg-d:iy) 4.29E-06 (mgrtcg-day) 

ToLil of Receptor Hazards Across Al l Media 

Haard (Juotieai 

1 23E-01 

1.23E^I 

7.61 E-03 

7.61E-03 

1.3IE-01 1 

1.31E-01 1 

S.22E-04 1 

5.2 2 E-04 1 

5.22E-04 1 

5.22K-04 1 

{ .J lE-f l t 1 

1.3IE-0I 1 

m n - lUluriri 

i n f = liL-fLrLii 

.(•rpiiiMi rr.icMi'n i;>r CtiPC. I'k-.i.^t-ec l lSl ' I 'A T'lnJ guid.nni:c .iml T.nhIc.1-5 .V 
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TABLE j-7.5 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

BUILDrNG E7.140/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

IScoiiin 

RLVLTU 

iR ivqiu 

>Tiii 

rPoi 

r A u 

LiV.m 

lilmii 

: Al l 

I.- Fiiliire 

1 Ri-Mikm 

ll ] 

MolUi i i i 

Sali incii i 

ENpoMirt 

SLOI 

E^p.Mir.-M 

Ma( iu in 

IKIll . 

i l i i i i i i Total 

E\po-.ure Ponii 

Maxwell Poiiii 

Bldt; E7.1-ltl 7.1.i() 

TtM Silt-

E\ptisureRouie 

Iiiycsiioii 

E\p. Route Tola! 

Dennal' 

E\p Route Total 

ARSENIC 

ARSENIC 

Chemical of 

Polailial Concern 

Inorganics 

inoritrinirs 

EPC 

Value 

• 3.05E-H)0 

;.05E*<10 

Unils 

(mg^g) 

{ing'Vg) 

E\p..Miri,- Point Toinl 

SLili i .Kri T,M:.1 

5, i - l .n iAV., i „ 

SiirlJLc W.ua Tol 

Siirl;ii,-t 

E.^p-Wiri'M 

W. i ia 

i l i i i in Total 

M; iM\d l Pi.iiii 

BMi; E".~-i'i 7;.5,n 

Tosi SiK-

hlllWlilMl 

IRON 

THALLIUM 

Inoraaiiics 

3 j S E * f l l 

4.5(lE-nj 

( l ug 'U 

(mg'L) 

E\p RouieTi. i j I ll 

Dmi ia l 

IRON 

THALLIUM 

Inor([aiiic( 

3.3SE*(1I 

4 5I1E.03 

( in f 'L ) 

(mg'L) 

E\p Route Tnliil || 

Exr>..u:i.' Point Tot.il 

1 

Cancer Risk Calculations 

Intake/Exposure Concentration 

Va l ie 

1.06E.07 

Unils 

(mg/kg-day) 

CSF/Unit Risk 

Value 

1 50E-KK1 

Units 

p a {mg/ltgKlay) 

2.55E.08 (mg/kg-day) 1.50E-K)0 per (ing/Vg.day) 

2 50 £.03 

3 I4E-07 

(mg/kg-day) 

(mpke-day) 

NA 

NA 

per (mg/VgKlay) 

p a (ing/kgKlay) 

8 99 E-04 

l . l jE-n? 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

pCT(mg'kgKtay) 

p a (mgAg<iay) 

Canca Risk 

1.60E.07 

1.60EJ7 

3.82E^)8 

3.82EJ18 

1.98E.07 

1.98E.07 

1.98E-07 

O.OOE*00 

0.0OE»O0 

O.OOE+flO 

O.0OE*<in 

O.0OE*O0 

Non.CanCCT Hazard Calculations 1 

IntakeiExposure Concentration 

Value 

3.IOE^n 

Units 

(mg/kg^lay) 

RfD/RfC 

Value 

3.00E<4 

Units 

(mg/kgKlay) 

7.43E<18 (mg/kg.day) 3.00E.04 (mg/kg^lay) 

7.28E.03 

9.1(1 E^)7 

(mg/kg.day) 

{mg/kg<Iay) 

7.00 E.OI 

6.50E.05 

(mg/VgKlay) 

(mg/kgKlay) 

2.62E^)3 

3.30EJ)7 

(mg/kg^Iay) 

(mg/kg^Iay) 

7.00E.OI 

6.50E^)5 

(mg/kg^lay) 

(mg/kg.day) 

Hazard Quotient 

1.03E^)3 

1.03E.O3 

2.48E.04 

2.48E^M 

1.28E.03 

1.28E.03 

1.28E^)3 

l.04E^)2 

1.4IE.02 

2.45E.02 

3.74E^)3 

5.07E^13 

ll S.82E.03 

ll 3.33E.02 

3.33EJ12 

3.33EJ)2 



TABLE 3-7.5 

CALCULATION OF CHEMICAL CANCER RISKS A N D NON-CANCER HAZARDS 

REASONABLE M A X I M U M EXPOSURE 

BUILDING E7340/735O TEST SFTE 

M A X W E L L POINT • OTHER EDGEWOOD AREA 

RiVopk'r Popiil;iiiori F 

Ri.\:i.pli'r ALI.- Aduli 

• MLili i i in 

Soil 

EvpoMirc Malnn i i 

T,.i,ilS.'i1 

E\p(Kure Point 

M. i xuJ I Point 

Bldt: E714II T-.^d 

TtM Sue 

E\posurc Route 

lllfLXIlOil 

E\p. RiHiii; Toi;il 

Dmna l ' 

E.\p RiiiiiL'Total 

C l iun ica lo f 

Poleniial Concini 

liiorsnnic.« 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C A D M I U M 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

EPC 

Value 

1 :0E-H)4 

1 59E-K)n 

7.R6E-mn 

i .8f>E^n 

3.:.".E+^H 

I.R7EH14 

.V96E-H12 

:'J8E-K1I 

I.2IE-H).-; 

Un i i i 

(mp'kg) 

(mg/kg) 

(mg/kg) 

(mg/tg) 

(mg'kg) 

(me'kp) 

(mp'kg) 

(mp'kg) 

(mg'kg) 

inorninics 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C A D M I U M 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

1.2(1E-H)4 

1 59E-H)0 

7.RfiE-H)n 

I R6E-H)0 

2 . : . -E^ i i 

I.R7E-HU 

.v'JCE+(i: 

: .08E+fl ! 

I.2IE+03 

(mg'kg) 

(mg'kg) 

(niglcg) 

(mg'kg) 

(mg-'kg) 

(mg'kg) 

(mg-'kg) 

(mg'kg) 

(mg'kg) 

• 

E.\pi'Mire Piiini Tniril 

ExpoMirL-Mil ium Tol,il 

A i r M . i w d l Poiin 

Blilt: E7.U() 7l.=;(l 

Ti,M Silt' 

In i t ia l ion 

l>.p. Route Total 

Inorjinnic:! 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C A D M I U M 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

9.n9E-(16 

l.2nE-09 

5.95 E-09 

1.41 E-09 

l.r.9E-(iR 

1 42E-n5 

3 i)()E-n7 

2 2f.E-0fl 

9.I7E-07 

( inp ' in ) 

(mg'm'') 

(mg/m') 

(mg/m') 

(mg'm') 

(nigrn/) 

(mg/m') 

(ing/in ) 

(mg/ i i i ) 

E\po.siirc Point Tm.il 

E.\poMirc Mulu i i i i Toinl 

Soil T.n.il 

Canca Riik Calculations 

Litakc/Exposure Concenlraiion 

Value 

5 64 £-03 

7 47 E-07 

3.69E-06 

R.74E-07 

l.n5E-05 

a.7RE-(13 

I.RfiE-n4 

1.40E-n5 

S.fiRE-fli 

Unit;; 

(mg/kg-day) 

(mg'kg-day) 

.(mg'kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg'kg-day) 

(infi/kg-day) 

(mg/kg-day) 

(mg'kg-day) 

CSF/Unil Risk 

Value 

NA 

NA 

l.SflE+flO 

NA . 

NA 

NA 

NA 

NA 

NA 

Units 

per (mg/kg-day) 

per (mg'kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

p a (mg'kg-day) 

pcr(inp/kg-day) 

po- (mgALg-day) 

p a (nig/kg-<lay) 

NA 

0 nnE-K)(i 

4 42E-07 

.•; 49E-C19 

NA 

NA 

NA 

NA 

0 nOE-KlO 

(ing/kg-day) 

(nig/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg^kg-day) 

(mg/kg-day) 

(mgA:g-day) 

(mg/kg-day) 

(mgrltg-day) 

NA 

NA 

l.50E-Kin 

NA 

NA 

NA 

NA 

NA 

NA 

pcr(nig-'kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

p a (mg/kg-day) 

pcr(mp/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg'kg-day) 

per (mg/kg-day) 

8.54E-07 

I.13E-I0 

5.59E-I0 

I..>2E-I0 

1 59E-(19 

1 3 3 E-06 

2 82E-08 

2.12E-09 . 

8 61E-08 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/lcg-day) 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

l .5IE+f l l 

f..3nE-K10 

4.IOE*fl l 

NA 

NA 

NA 

NA 

pe» (mg/kg-day) 

p a (ing'kg-day) 

p a (ingflcg-day) 

p a (ing/kg-day) 

p a (mg/kg-day) 

per (mg'kg-day) 

per (mg/kg-day) 

PCT(me'ke-day) 

pa(mgrt(g-day) 

Total of Receptor Ri.'ik.s Acro.s.i A l l Media 

Canca Risk 

" 
" 5.54 E-06 

" 
-
-
-

?.54E-fl6 

6.63 E-07 

-
~ 

6.63E-07 

6.20E-(I6 

6.20E-06 

8.44E-09 

8..34 E-IO 

6 5OE-0R 

-
7.43E-08 

7.43E-08 

7.43E-n8 . 

fi.I7E-0fi 

fi.47E-n6 

Nian-Canca Hazard Calculations 1 

lnuke/E.\posure Concentration 

Value 

1.64E-0: 

2.18E-06 

1 08E-05 

. 2.55E-06 . 

3.05E-O5 

2.56E-02 

5.42E-04 

4.08E-05 

1.66 E-03 

Unils 

(mg/kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-day) 

R(D/R(C 

Value 

i.OOE-K)0 

4.00 E-04 

3.00E-04 

5.00E-04 

3.00E-03 

7.00E-OI 

4.60E-fl2 

5.00 E-03 

3.00E-01 

Units 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

1.29E-06 

1 02E-0a 

NA 

NA 

NA 

NA 

NA 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-dfly) 

(ing/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

1.00E-K)0 

6.00 E-05 

3.00E-04 

1.25E-05 

7 50 E-05 

7.00 E-01 

I.84E-03 

I.30E-OJ 

3.OOE-OI 

(mg/Vg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

2.49E-06 

3.30 E-IO 

1.6 3 E-09 

3.R6E-10 

4 63 E-09 

3.88E-06 

8 22E-08 

6.18 E-09 

2 51 E-07 

(mgflcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

1.00 E-03 

NA 

4.29E-06 

2.86E-06 

2 86E-05 

NA 

I.43E-05 

NA 

N A 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

Toial of Rccepior Hazanls Aao.'is A l l Media 

Hazard Quoiieni 

1.64E-02 

5.45E-03 

3.59E-02 

. 5.10E-03 

1.02E-02 

3.66E-02 

1.18E-02 

8.I6E-03 

5.53E-fl3 

1.35 E-01 

" 4.30E-03 

8.13E-04 

" 
-
-
-S.l lE-OJ 

1.401-01 

1.4nE-01 

2.49E-03 

3.81 E-04 

1.35E-04 

1.62E-04 

5.75 E-03 

-
" 

8.91 £-03 

8.91 E-03 

8.91E-03 

1.49E-0] 

I.84E-01 

1 1 DLTOI 

EPC 

CSF 

R l D -

R i r = 

E 

C 

R 

R 

1 i l l ! kL'> 

r>.-.urcP< 

oca 

itTn 

l a o 

SN.p 

'.•Di 

t C i 

]W 1 

01 C< 

F.ici 

•.!.• 

li.Ul 

" N A " . 

ni.i.'nlr;i 

T 

'.iiii'ii 

o no piiWislKii doin. i l nbiorpnon Cr.iciion liir COPC. PIOIM; .-CU U S E P A 2004 ^ruidancc and Tabic .•• 



TABLE 3.7 6 

CALCULATION OF CHEMICAL CANCER RISKS AND NON^IANCER HAZARDS 

REASONABLE MAXMLIM EXPOSURE 

BUILDING E7j40/7350 TEST SITE 
MAX^ '̂ELL POINT . OTHER EDGEWOOD AREA 

[Scui.ifi 

Rivcpu 

feffi-

TiiiKlraniL- Fulurf 

PopiiLilion: Ri>i ik i i l 

r i,i:c' Ctii ia 

M i l i u m 

SL^iiili01l 

SLiliintii! Tol.il 

SlirtiiL'L' W.lkT 

Siirl.ia-Wilier Tniii 

E\poMireMol i i in i 

Soli i i ici i l 

E^po<ur^-Poiin 

M,'iv«'dl Point 

Bktp ETIJO 73.̂ 11 

TusI Site 

E\po.iiireRoiiic 

Iny.Mion 

E.\p. RiuiiuTii l^l 

Duniial' 

E.\p. Route Toial 

ARSENIC 

ARSENIC 

Clianicnl of 

Pntailial Concern 

lnorB.inics 

Inorganics 

EPC 

Value 

3.fl5E-H10 

3 05E-K10 

Units 

(ingnrg) 

(mg/kg) 

E\po^ure Point Toinl 

E\p.'surt.-Malii i i i iToi.i l 

Slirl.K'C WiiU-r 

E\po<iii-L- Malu in i ToMl 

Mn\\M.II Point 

BUli; E7.»Jfl 7.-.5lt 

TiM Situ 

Iniiostion 

E\p Route Totiil 

Doinal 

ENP Route Tni.il 

E\no-iire Point Totnl 

IRON 

THALL IUM 

Inorganic. 

;..'i8E*<ll 

4 50 E.03 

IRON 

T H A L L I U M 

Inorganics 

3.58E*<1I 

4.50EJ13 

Cmg/Ll 

(.rg'L) 

(mg/L) • 

(mg/L) 

Canca Risk Calculations 

lnwke/E\posure Concaitration 

Value 

2 48E4)7 

6 26EJ)8 

Unils 

(mg/kg-day) 

CSF/Uiiii Risk 

Value 

1.50E-K)0 

Un iu 

p a {mg/kgKtay) 

(mg/Vg-day) 1.50E400 p a (mg/keKlay) 

5,82E4)4 

7.33E.03 

(mg/kg-day) 

(mp/kg-dav) 

NA 

NA 

pa(mg/VgKlay) 

pa(mg/kg<lay) 

3.84E.04 

4 84E-08 

(mg/kg-day) 

(mg/kg-day) 

NA 

NA 

pa(mg/kg.day) 

p a (mg/Vg<iay) 

II 

Canca Risk 

3.72EJ)7 

3.72E-07 

9.39E^)8 

9.39E.08 

4.66E.07 

4.66EJ7 

4.66E.07 

•• 
1 o.noEXio 

-
L_O.OOE+<IO 

1 O.OOE-HIO 

1 O.OOE+OO 

1 O.OOE+00 

Non.Cancer Hazartl Calculations 1 

Intake/Exposure Concentration 

Value 

2.90EJ)6 

Units 

(mg/kg-day) 

RfD/RIC 

Value 

3.00E-(14 

Units 

(mg/kg-day) 

H a a r d Quotient 

9 66E-03 

|l 9.6<E.03 1 

7.30EJ)7 (mg/kg-day) 3.00E-O4 (mg/kg-day) 

6.80E4J3 

8.55E.07 

(mg/Vg-day) 

(mg/Vg-day) 

7,00 E-01 

6.S0E45 

(mg/Vg-day) 

(mg/Vg-day) 

4.49E^)3 

5.64E^)7 

(mg/Vg-day) 

(mg/kg-day) 

7.00 E-01 

6.50 E-05 

(mg/Vg-day) 

(mg/kg-day) 

2.43E-03 

2.43E-03 

1.21 £-02 

1.21E-02 1 

I.21E-02 1 

9.7IE-03 

1.32E-02 1 

2.29E-02 1 

6.4! E-03 

8.68E-03 ) 

1.51E-02-

3.79 E-02 

3.79E-02 

3.79E-02 

http://MaliiiiiiToi.il


TABLE 3-7 6 

CALCULATION OFCHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE M/KXIMUM EXPOSURE 

BUILDING E7340'7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

M L X I i U i l l 

5.11I 

Evpo- i i r tMa l i i im 

r,>i,ilSoil 

EvpoMire Point 

M.uwd lPo i i i i 

BIdv ET'ian 7'.5ii 

T.^i SiiL-

EvpoMire Route 

l i i f iMi i in 

E\p Route Total 

Duniinl' 

E.xp. RouioT,ii:i| 

Chemical or 

Polailial Concern 

Inorgnnkt 

ALLJMINUM 

ANTIMONY 

ARSENIC 

C A D M I U M 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

EPC 

Value 

1 20E-̂ <14 

1.59E-K)0 

7.R6E-K10 

1 .R6E+no 

2 23E-HU 

I.87E-K14 

3 96E-H12 

2 98E-H)I 

1 2IE-K13 

Units 

(ing'Vg) 

(mg'kg) 

(mg/kg) 

(mg/kg) 

(mg'kg) 

(mg'kg) 

(mgr-kg) 

(mg'kg) • 

(ing-Vg) 

lnor)jnnlc( 

A L U M I N U M 

ANTIMONY 

ARSENIC 

C A D M I U M 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

l.2nE+fld 

l .59E^O 

7.86E-KI0 

1.86E-Kin 

2.23E-HII 

1 87E+fl4 

.1 96E-H12 

2 98E-K)I 

1.21 E ^ 3 

(mg/kg) 

(mg'kg) 

(mg/kg) 

(mg.ltg) 

(mg/kg) 

(mp/kg) 

(mg/kg) 

(mg/kg) 

(mg'kg) 

Evp,'-;iire Poini Tol.ir 

-.\pv>MirL' Mof ium TuCil 

•\ i i M,ivu'ull Poiin 

Biii i; E7-J(l 7:,5li 

Ti^t Suu 

Inlialsilion 

E\p Rouie Toial 

Inorganic^ 

iVLUMlNUM 

A N T I M O N Y 

ARSENIC 

C A D M I U M 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

ZINC 

9.(i9E-n6 

l.2nE-n9 

5.') 5 £-09 

1 41 E-09 

1 69 E-0 a 

1 42E-05 

3 OOE-07 

2 26 £-08 

9.I7E.07 

(ing/m 

(mg/'m 

(mg/m 

(mg.'in 

(mg'm 

(mg/m 

(mg'm 

(mg/m 

(mg/m^) 

E\po-;uru Poiiu Toial ~ | 

E^nlMiK• Mal .u i i iTo l . i l 1 

Soil Tut.il • 1 

Canca- Risk Calculations 

Iniakc/Exposure Concaiuation 

Value 

1.32E-02 

I.74E-06 

8.61 £-06-

2.04E-06 

2.44E-05 

2 05E-O2 

4 34E-04 

3 27E-05 

1 33 E-03 

Units 

(mg'kg-day) 

(mg/Vg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg'kg-day) 

CSF/Unil Risk 

Value 

NA 

NA 

1.50 £+00 

NA 

NA 

NA 

NA 

NA 

NA 

Unils 

per (mg/kg-day) 

pa-(mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

p a (mg/Vg-day) 

per (mg/Vg-day) 

per (mg/kg-day) 

pa- (mg'kg-day) 

per (mg'kg-day) 

NA 

0 OOE+flO 

7.24E-07 

5.71 E-09 

NA 

NA 

NA 

NA 

NA 

(mg/kg-day) 

(mg/kg-day) • 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(ing/kg-day) 

(mg/kg-day) 

NA 

NA 

1.50E-KtO 

NA 

NA 

NA 

NA 

NA 

NA 

ptT (mg/kg-day) 

per (mg/kg-day) 

PCT (mg/kg-day) 

p a (mg/kg-day) 

PCT (mg/kg-day) 

per (mg/Vg-day) 

per (mg/Vg-day) 

PCT (mg/kg-day) 

per (mg/kg-day) 

4.I8E-07 

5 54E-11 

2.74E-I0 

6.49E-11 

7.78E-10 

6.i2E-07 

l..'.8E-0B 

1.04E-09 

4.22E-08 

(mg/kg-day) 

(mg'kg-day)' 

(ing.lcg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg'kg-day) 

NA 

NA • 

1.51E-K)I 

6.30 EHIO 

4.10E-K11 

NA 

NA 

NA 

NA 

per (mg/Vg-day) 

pCT (mg/kg-day) 

per (mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

• PCT (mg/kg-day) 

pCT (mg/kg-day) 

PCT (mg/Vg-day) 

PCT (mg/kg-day) 

. • 

Tota 1 of Recepior Risks Across A l ! McHia 

Cancer Risk 

-
_ 1.29E-05 

1 

_ 
-
" 
" 

1 1.29E-05 

1 09E-06 

-
-
" 

i .n9E.n6 

1.4nE-05 

1.40E-n5 

-
4.l4E-fl9 

4.09E-10 

J.I9E-08 

.. . 
• -

-
3.ME-08 

3.64 E-08 

3.64E.08 

1.40E-05 

I.4?E-05 

Non-CancCT Hazard Calculations 1 

Intaketxposure Concentration 

Value 

1.53E-01 

2 03E-05 

1 OOE-04 

2.38E-05 

2.85E-04 

2.39E-01 

5.06E-03 

3 81 £-04 

1.55E-02 

Units 

(mg/kg^lay) 

(mg/lcgKlay) 

(mg/VgKlay) 

(mg/kgKlay) 

(mg/VgKlay) 

{mg/kgKlay) 

(mg/kgKlay) 

(mg/kg.(lay) 

(mg/kg.day) 

RlD/RfC 

Value 1 Units 

l.OOE+00 

4.00E.04 

3.00E.04 

5.00E^14 

3.00EJ13 

7.00EJ)1 

4.60EJ12 

S.00E^)3 

3.00E^)I 

(mg/kgKlay) 

(mg/lcg.day) 

(mg/kgKlay) 

(mg/VgKlay) 

(mg/l:g.day) 

(mg/Vg.<lay) 

(mg/kgKlay) 

(mg/l:g.day) 

(mg/kB.day) 

NA 

NA 

8.44E^6 

6.66E-08 

NA 

NA 

NA 

NA 

NA 

(mg/kgKlay) 

(mg/kgKlay) 

(mg*g^ iay ) 

(mg/kgKlay) 

(mgflcg<lay) 

(mg/kg^lay) 

(mg/kg<lay) 

(mg/kgKlay) 

(mg/kgKiay) 

I.OOE-H)0 

6.00 E^IS 

3.00E.04 

1.25E^)5 

7.50EJ15 

7.00EJII 

1.84E.03 

1.30E.O4 

3 0 0 E < I 

(mg/Vg^lay) 

(mg/kg.(iay) 

(mg/kgKlay) 

(mg/kgKiay) 

(mg/kgKlay) 

(mg/kg^lay) 

(mg/VgKlay) 

(mg/kg.day) 

(mg/kgKlay) 

4.88E-06 

6.47E-10 

3.20E.09 

7.57E-10 

9 07E-09 

7.61 E-06 

1.61E-07 

1 21 E-08 

4.92E-07 

(mg/kgKlay) 

(mgf l rg jay) 

(mg/kgKlay) 

(me/kg<lay) 

(mg/kgKlay) 

(mg/kgKlay) 

(mg/kg.day) 

(mg/ltg.day) 

(mg/kgKlay) 

1.00E.03 

N A 

4.29E^)6 

2.86E46 

2.86E^)5 

N A 

I.43E.05 

NA 

N A 

(mg/kB<iay) 

(mg/Vg<lay) 

(mgfl i i<iay) 

(mg/kg^lay) 

(mgflcg^lay) 

(mg/kgKlay) 

(mg/kgKlay) 

(mg/Vg<lay) 

(mg/lg<lay) 

Total ofRecoDtor Hazards Across A l l Mediae 

Hazard Quotioi t 

I .53&0I 

5.08E.02 

3.35E.0I 

4.76E.02 

9S0E^)2 

3.42E.0I 

1.I0E.0I 

7.62E^)2 

5.16E^)2 

I .26e«IO 

-
2.!1E4!2 

5.33E^)3 

.. 
" 

3.35EJ2 

1.29E+00 

1.29E+00 

4.88E.03 

-
7.46E^)4 

2.65E^)4 

3.I8E.04 

-
1.13E^)2 

-
-

I .75EJ2 1 

I.75E.02 1 

1.75E.02 

I.SlEtOO 

i.seE-Hio 

1) Di-nii. 

EPC = E\ 

CSF = C; 

R I D ' : Rt. 

RIC = Re 

i inaU-valoei^ 

KINUFL' Poiiil Co 

iCLT Slope F.iei. 

crL-ncc Dn.c 

ai.iii.'eCoiK'oii 

•NA 

ICCIll 

iiioi 

opuhli^lKxIdtTinalah^orrtion iratiion liir COPC Plon.Mj êv USEPA 2004 guidance and Tahlc 3-5.3 

http://Mal.uiiiTol.il


TABLE 3-7.7 

CALCULATIONS OF AIR CONCENTRATIONS DUE TO DUST ENTRAINMENT FROM SURFACE SOIL 

. BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Model Equalions: 

Model Constants: 

Reference for the model 

Ctiemical 

USEPA Soil Screening 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CADMIUM 

CHROMIUM,TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

Particulate Emmision Factor PEF = Q/C x [(3,600 s/h)/(.36 x (1-1/) x (Um/Utr3 x F(x))]= • 1.32E+09 

Air Concentration 

Q/C 
V 

Um 
Ut 
F(x) 

Guidance: Technical 

Csoi , Surface Soit 

RME EPC 

mg/kg 

1.20E+04 

1.65E+00 

8.22E+00 

NA 

2.I9E+01 

I.81E+04 

4.17E+02 

2.86E+0I 

1.94E+03 

Cair = Csoil/PEF m'/kg 

9.08E+01 g/m -̂s per kg/m' Inverse Mean Concentration at Center of 0.05 square, U.S. EPA 1996a 

5.00E-01 unitless Default, U.S. EPA 1996a 

4.69E+00 m/s Mean annual wind speed, EPA, 1996a 

1.13E+0I m/s Equivalent threshold value of windspeed at 7 m, EPA, 1996a 

1.94E-01 unitless Default, U.S. EPA 1996a 

Background Document. Office of Emergency and Remedial Response. U.S. EPA, 1996a. 

Csoll, Total Soil Cair, Surface Soil Particulate Cair, Total Soil Particulate 

RME EPC RME EPC RME EPC 

mg/kg mg/m' mg/m' 

1.20E+04 9.09E-06 . 9.09E-06 

1.59E+00 1.25E-09 1.20E-09 

7.86E+00 6.23E-09 5.95E-09 

1.86E+00 NA 1.41E-09 

2.23E+01 1.66E-08 1.69E-08 

1.87E+04 1.37E-05 1.42E-05 

3.96E+02 3.16E-07 3.00E-07 

2.98E+01 2.17E-08 2.26E-08 

1.21E+03 1.47E-06 9.17E-07 



TABLE 3-8 
SUMMARY OF RESmENT CHILD LEAD MODELING 

BUILDEVG E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

lEUBKMODEL SUMMARY \ 

Medium 

Surface Soil 

Total Soil 

Mean Concentration 

156 

143 

Units 

mg/kg 

mg/kg 

Mean (ug/dL) 

3.02 

1.60 

% BeW^ 

99.46 

99.58 

% Above''^ 

0.54 

0.42 

(1) Compared to the blood-level threshold of 10 ug/dL. Exceeds threshold if % Above is greater than 5. 



Lociilion: Other Edgewood Area 

Scenario Timeframe. Current/Future 
Recepior Population. Trespasser 
Recepior Age: Adolescent 

TABLE .1.9.1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING £7340/7350 TEST SITE 

MAXWELL POINT • OTHER EDGEWOOD AREA 

Medium 

Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Maxwell Point 

Bldg E714I1/7.1.SI1 

Test Site 

Surface Water Surface Water Maxwell Point 

• Bldg £73411/73.10 

Test Site 

Sedimcni Sediment Maxwell Point 

Bldg £73411/71511 

Test Site 

Chemical 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

(Total) 

Inoritanics 

IRON 

THALLIUM 

(Total) 

Ingestion 

2.2E-07 

-

2.2E.07 

• 

Inorganics 

ARSENIC 

(Total) 

8.3E.08 

8.3E.08 

Carcinogenic Risk 

Dermal 

7.8E-0S 

-

-
--

7.8E.08 

Inhalation 

.-

8.6E-II 

6.2E-I0 

7.IE.I0 

Total Risk Across Surface Soil 

--

... 
Total Risk Across Surface Water 

4.6E-07 

4.6E.07 

Total Risk Across Sediment 

T otal Risk Across t Ul Media and All Exposure Routes 

Exposure 

Routes Total 

NA 

NA 

3.0E-O7 

6.2E.10 

NA 

NA 

NA 

NA 

3.0E.07 

3.0E-07 

NA 

NA 

... 

5.4E-07 

5.4E-07 

5.4E-07 

8.4E-07 

Chemical 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

Inorganics 

IRON 

FHALLIUM 

Non.Carcinogenic Hazard Quotient 

Primary 

Targd Organ 

Central Nervous System 

Blood glucose and cholestot^l 

Skin 

None 

None 

Central Nervous System 

Hair 

Blood 

(Total) 

None 

None 

(Total) 

Inorganics 

ARSENIC Skin 

(Total) 

Ingestion 

1.9E.03 

6.5E.04 

4.3E.03 

1.2E.03 

4.1 E-03 

I.4E.03 

9.1E.04 

1.0E.03 

1.6E.02 

Dennal 

-
-

1.5E-03 

-

-
-

1.5E-03 

Inhalation 

7.3E.05 

-
1.2E.05 

4.6E-06 

-
l.SE-04 

-
-

2.7E-04 

Toul Haurd Index Across Surface Soil 

8.1 E-03 

1.1 E-02 

1.9E-02 

1.1E.03 

1.4E.03 

2.5E-03 

-
-
-

Total Hazard Index Across Surface Water 

I.6E-03 

I.6E-03 

8.9E.03 

8.9E.03 _ 
Total Hazard Index Across Sediment 

Total Haur l l Index Across All Media ind All Eiposure Routes 

Exposure 

Routes Total 

2.0E-03 

6.5E-04 

5.9E-03 

1.2E.03 

4.1 E.03 

1.6E-03 

9.1E.04 

l.OE-03 

1.7E.02 

I.7E-02 

9.2E.03 

1.2E-02 

2.2E-02 

2.2E-02 

1.1E.02 

l.lE-02 

l.l E-03 

4.9 E-02 



Location. Oilier EdlJC\̂ •ood Area 

Scenario Tiniclraiiic Current/Future 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

TABLE 3-9.2 

SUMMARY CF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E734I1/7350 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Medium 

Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

Maxwell Point 

Bldg E7340/7350 

Test Site 

Chemical 

ARSENIC 

Inorganics 

(Total) 

Surface Waier 

Sediment 

Surface Water 

Sediment 

Maxwell Point 

Bids E73JI)/73.1I) 

Test Siie 

Maxwell Point 

Bldg E7340/7330 

Test Site 

IRON 

THALLIUM 

Inorganics 

(Total) 

ARSENIC 

Inorgunics 

Carcinogenic Risk 

Ingestion 

4.3E-07 

4.3E-07 

— 

Dermal 

1.7E.07 

1.7E-07 

Inhalation 

1.3E-09 

1 3E-09 

Total Risk Across Surface Soi|| 

... 

Exposure 

Routes Toul 

lj.0E.07 

6 OE-07 

6.(lE-07 

NA 

NA 

Total Risk Across Surface WateH 

(Total) 

O.OE-HIO O.OE-KIO 

-

NA 

— 
Total Risk Across Sedimenjj 

T otal Risk Across \ \ \ Media and Al Exposure RoutcU 

-
6.0E-07 

Chemical 

ARSENIC 

Inorganics 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Skin 

(Toul) 

I.RON 

THALLIUM 

Inilrgunics 

None 

None 

aotal) 

ARSENIC 

Inorganics 

Skin 

(Total) 

Ingestion 

2.7E-03 

2.7E-03 

Dermal 

1.1 E-03 

1.1 E-03 

Inhalation 

3.7E-II5 

5.7E-05 

Exposure 

Routes Total 

3.8E-03 

3.8E-03 

Tolul Hazartl Index Across Surface S a | 3.SE-(I3 | 

5.l)E-03 

6.8E-03 

1.2E-02 

3.3E-I)4 

4.3E-04 

7.gE-04 

5.3E-I)3 

7.2E-(13 

1.3E-02 

Total Hazard Index Across Surface Wute 

O.OE-HIO 

— 
O.OE-HIO 

-

1 1.3E-02 1 

NA 

— 
Total Hazard Index Across Scdimcn 

Total Hazard Index Across All Media and All Exposure Route 
1 -
1 1.6E-02 1 

http://lj.0E.07


Location: Other Edgewood Area 

Scenario Timcfmine' Future 

Receptor Population: Cornmercial Worker 

Receptor Age. Adult 

TABLE 3-9.3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Medium 

Soil 

Exposure 

Medium 

Total Soil 

Exposure 

Point 

MaNwcll Point 

Bldg E7340/7350 

tes t Site 

Chemical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

Ingestion 

2.1 E-06 

2.1 E-06 

Dermal 

S.2E-07 

8.2E-07 

Inhalation 

2.1 E-09 

2.1 E-09 

Total Risk Across Total Soij{ 

Total Risk Across All Media and Ad Exposure Routes 

Exposure 

Routes Total 

2.9E-06 

2.9E-06 

2.9E-06 

2.9E-06 

Chemical 

Inorganics 

ARSENIC 

Non-Carcinogen ic Hazard Quotient 

Primary 

Target Organ 

Skin 

(Total) 

Total Hazard fndex A 

Ingestion 

1 3E-02 

1.3 E-02 

Dermal 

5.1 E.03 

5.1 E-03 

Inhalation 

9.1 E-05 

9.1 E-05 

Total Hazard Index Across Total Soi| |_ 

ross All Media and Ad Exp Dsure Rou t ( | 

Exposure 

Routes Tota! 

I.SE-02 

L8E-02 • 

I.8E-02 

I.8E-02 



[Location Otiicr Edgewood Area 

Scenario Timeframe Future 

Receptor Population: Construction Worker 

Receptor Age' Adult 

TABLE 3-9.4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Mediuin 

Soil 

Exposure 

Medium 

Total Soil 

E.\posurc 

Point 

Maxwell Point 

Bldg E7340n350 

Test Site 

Chemical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

Ingestion 

7.9E-07 

7.9E-07 

Dermal 

4.9E.08 

4.9E-08 

Inhalation 

4.8E-10 

4.8E-10 

Total Risk Across Total Soil 

Total Risk Across All Media and All Exp osure Routcj 

Exposure 

Routes Total 

8.4E-07 

8.4E-07 

8.4E-07 

8.4 E-07 

Chemical 

Inorganics 

ARSENIC 

Non-Careinogenic Hazard Quotient 

Primary 

Target Organ 

Skin 

(Total) 

Ingestion 

1.2E-01 

1.2E-01 

Demial 

7.6E-03 

7.6E.03 

Inhalation 

5.2E-04 

3.2E-04 

Total Hazard Index Across Surface Soi 

Total Hazard Index Across All Media and All Exposure Routt^ 

Exposure 

Routes Total 

1.3E-tll 

1.3E-01 

1.3E-01 

1.3E-III 



TABLE 3.9.5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/733n TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location: Other Edgewood Area 

Scenario Timelrainc: Future 
Receptor Population: Resident 
Receptor Age: Child and .Adult 

Mnlium 

Soil 

Exposure 

Medium 

Total Soil 

Child 

Total Soil 

Adull 

Total Soil 

Aduh - Child 

Exposure 

Point 

Maxwell PoinI 

Bldg E73411/735fl 

Test Siie 

Maxwell Point 

Bldg £734(1/73511 

Test Site 

Maxwell Point 

Bldg £7340/7350 

Test Silc 

Chemical 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CADMIUM 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

(Total for Child) 

Inorcanics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CADMIUM . 

CHROMIUM. TOTAJ. 

IRON 

MANGANESE 

VANADIUM 

ZINC 

(Total for Adult) 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CADMIUM 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

(Total for Child + Adult) 

Ingestion 

l.3E-n5 

I.3E-05 

5.5E.06 

_ 

-

-
5.5E-06 

NA 

NA 

l.8E-n5 

NA 

NA 

NA 

NA 

NA . 

NA 

I.8E.05 

Tc 

Carcinogenic Risl 

Dennal 

1.1 E-06 

-

1.1 £-06 

6.6E.07 

-
-

6.6E-n7 

NA 

NA 

I 7E-06 

NA 

NA 

NA 

NA 

NA 

NA 

I.7E.06 

Inhalation 

4.1 E-09 

4.IE-I0 

3.2E-08 

-
3.6E-08 

8.4E-09 

8.3E.I0 

6.5E-08 

-

7.4E-08 

NA 

NA 

1.3 E-08 

1.2E.n9 

97E.n8 

NA 

NA 

NA 

NA 

l.l E-07 

Ial KIsk Across Total Soil 

Exposure 

Routes Total 

NA 

NA 

1.4E.05 

4.1E.10 

3.2E-08 

NA 

NA. 

NA 

NA 

1.4E.05 

NA 

NA 

6.2 E-06 

8.3E-10 

6.5E-08 

NA 

NA 

NA 

NA 

6.3 E-06 

NA 

NA 

2.OE-05 

I.2E.09 

9.7E.08 

NA 

NA 

NA 

NA 

2.0E-03 

2.0E-0S 

Chemical 

Inorganics 

ALUMPJUM 

ANTIMONY 

ARSENIC 

CADMIUM 

CHROMIUM. TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

Inorganics 

ALUMINUM 

ANTIMONY 

ARSENIC 

CADMRJM 

CHROMIUM, TOTAL 

IRON 

MANGANESE 

VANADIUM 

ZINC 

Non-Carcinogenic Hazaid Quotient 

Primary 

Target Organ 

Central Nervous System 

Blood glucose and cholesteinl 

Skin 

Kidneys 

None 

None 

Central Nervous System 

Hair 

Blood 

(Total for Child) 

Centtal Nervous System 

Blood glucose and cholesterol 

Skin 

Kidneys 

None 

None 

Ccntial Nervous Syston 

Hair 

Blood 

(Total for Adult) 

Ingestion 

1.3E-0I 

5.1 E-02 

3.3E.01 

4.8E-02 

9.5E.02 

3.4E-01 

1.1E.01 

7.6E.02 

5.2E.02 

1.3E-H)0 

1.6E-02 

3.4E.03 

3.6E-02 

5.1 E-03 

1.OE-02 

3.7E-02 

1.2E-02 

8.2E.03 

5.3E-03 

1.4E-01 

Dermal 

-
2.8E-02 

5.3E-03 

-
3.3E-02 

-
4.3E-03 

8.1E-04 

-
-
-
-
_ 

5.1 E.03 

Inhalation 

4.9E.03 

-
7.5E-04 

2.6E-04 

3.2E-04 

l.l E-02 

-. 
-

1.7E-02 

2.3EJJ3 

.. 
3.8E-04 

1.4 E-04 

1.6E-04 

5.7E-03 

-
_ 

8.9E-03 J 

Total Hazard Index Across Total Soil (Clilld) 

Total Hazard Index Across Total Soil (Adult) 

Exposure 

Routes Total 

1.6E-0I 

3.1 E.02 

3.6E-01 

5.3E-02 

9.3E-02 

3.4E.0I 

1.2E-01 

7.6E.02 

5.2E-02 

1.3E+00 

1.9E-02 

3.4E-03 

4.1 E-02 

6.0E-03 

1.OE-02 

3.7EJ)2 

1.8E-02 

8.2E-03 

5.5E-03 

1.5E-01 

UE+OO 

l.SE-01 



TABLE V9.5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7:i4n/7350 TEST SITE 

MAXWELL POINT . OTHER EDGEWOOD AREA 

Local ion: Odifr Edgewoori Area 

Sccnano Timcrrame Fulurc 

Rccepior Popiilaiion. Rcsideni 

ReceiMnrAgc: Child and Adull 

Medium 

Surtace vt'aicr 

Sediment 

Exposure 

Medium 

Surface Waier 

Child 

Surface Water 

Adull 

Suiface Water 

Adult * Child 

Exposure 

Point 

Maxwell Point 

Bldg E71411/735II 

Ttst Site 

Maxwell Point 

Bldg £73411/7350 

Test Sue 

Maxwell Point 

Bldg £7340/7350 

Test Site 

Chemical 

Inorganics 

IRON 

THALLIUM 

(Total for Child) 

Inorganics 

IRON 

THALLIUM 

(Total for Adult) 

Inorganics 

IRON 

THALLIUM 

(Total for Child + Adult) 

Carcinogenic Risk 

Ingestion 

... 

NA 

NA 

Dermal 

... 

NA 

NA 

Inhalation 

NA 

NA 

-
Total Risk Across Surface Water (Adull * Child) 

Sediment 

Child 

Sediment 

Adull 

Saliment 

Adull * Child 

Maxwell Point ' 

Bldg £7340(7350 

Test Site 

Maxwell Poml 

Bfdg £7340/735(1 

Tesi Site 

Maxwell Point 

Blflg E7340/735I1 

Test Sue 

Inorganics 

ARSENIC • 

(Total for Child) 

Inorganics 

ARSENIC 

(Total for Adult) 

Inorganics 

ARSENIC 

. (Total for Child * Adult) 

3.7E.07 

3.7E.07 

I.6E.07 

I.6E.07 

5.3E.07 

5.3E-07 

94E.08 

9 4E-08 

3.82E-n8 

3 8E-08 

1 3E-n7 

I 3E-07 

... 

... 
N A 

Total Risk Across Sediment (Adult + Child) 

Total Risk Across All Media and All Exposure Routes 

Exposure 

Routes Total 

NA 

NA 

NA 

NA 

NA 

NA 

... 
-

4.7E.07 

4.7E.07 

2.0E.fl7 

2.0E.O7 

6.6E-07 

6.6E.07 

6.6E-07 

2.1E-0S 

Chemical 

Inorganics 

IRON 

THALLIUM 

Inorganics 

IRON 

THALLIUM 

Inorganics 

ARSENIC 

Inorganics 

ARSENIC 

Non-Carcmogenic Hazaid Quotient 

Primary 

Targes OiBan 

None 

None 

(Total for Child) 

None 

None 

(Total for Adult) 

Ingestion 

9.7E-03 

I.3E-02 

2.3E.02 

1.OE-02 

1.4E-02 

2.4E-02 

Dermal 

6.4E.03 

8.7E-03 

1.5E-02 

3.7E-03 

3.1 E-03 

8.8E-03 

Inlialation 

-

— 

• • 

-

Total Hazard Index Across Surface Water (Child) 

Total Hazard Index Across Surface Water (Adult) 

, Skin 

(Total for Child) 

Skin 

(Total for Adult) 

9.7E-03 

9.7E-03 

l.OE-03 

l.OE-03 

2.4E-03 

2.4E-03 

2.48E-04 

2.3E-04 

Exposure 

Routes Total 

I.6E-02 

2.2E-02 

3.8E.02 

NA 

1.4 E-02 

1.9E-02 

3.3E-02 

3.8E-02 

1 3.3E-02 

1.2E-02 

1.2E-02 

1.3 E.03 

1.3E-03 

Total Hazard Index Across Sediment (Child; 

Total Hazard Index Across Sediment (Adult) 

Total Hazard Index Across All Media and All Exposure Routes (Child) 

Total Hazard index Across All Media and All Exposure Routes (Adult) 

1.2E-02 

UE-03 

l.4E-i'0a 

1.8E-0I 



Location: Other Edgewood Aiea 

Scenario Timeframe Cutrent/Futurc' 

Receptor Population: Trespasser 

Receptor Age Adolescent 

TABLE 3-10.1 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE , 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk 

Ingestion Dermal Inhalation Exposure 

Routes Total 

Total Risk Across Surface Soi)| 

Total Risk Across Surface VVitefj — 

Total Risk Across Sedimen|| 

Total Risk Across All Media and All Eiposure Rout i 

Chemical Non-Carcinogenic Hazard Quotient 

Primar\ 

Target Organ 

Total Haz 

Ingestion Dermal Inhalation Exposure 

Routes Total 

Total Hazard Index Across Surface So|| 1.2E-05 

Total Hazxrd Index Across Surface VVatrj} — j 

Total Hazard Index Across Sedimer|j 

i rd Index Across All Media and All Exposure Rout 1' -



Location: Other Edgewood Area 

Scenario Timeframe. Current/Future 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

TABLE 3-10.2 

RJSK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM E.\POSL'RH 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Exposure 

Medium 

Exposure 

Point 

Carcinogenic Risk 

Ingestion Inhalation Exposure 

Rouies Total 

Non-Carcinogenic Hazard Quotient 

Primai>' 

Target Organ 

Ingestion Exposure 

Rouies Total 

Total Risk Across Surface Soil Total Hazard Index Across Surface Soil 

Total Risk Across Surface WateH Total Hazard Index Across Surface Wate 

Total Risk Across SedimenU Total Hazard Index Across Sedimei I 
Total Risk Across All Media and All Exposure Rout B Total Hazard Index Across All Media and All E iposure Rout Is 



Location: Other Edgewood Area 

Scenario Timet'ranie: Futute 

Receptor Population. Commercial Woilcer 

Receptor Age: Adult 

TABLE 3-10.3 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Medium 

Soil 

Exposure 

Medium 

Total Soil 

Exposure 

Point 

Maxwell Point 

BldgE7340/7350 

Test Site 

Chemical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

Ingestion 

2 lE-06 

2.1 E-06 

Dermal 

8 2E-07 

82E-07 

Inhalation Exposure 

Routes Total 

2.1E-09 2.9E-06 

2.IE^09 2.9E-06 

Total Risk Across Total Soi| | 2.9E-06 

Total Risk Across All Media and All Exp sure Routcil 2.9E-06 

Chemical 

Inorganics 

ARSENIC 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Skin 

{Total) 

Ingestion 

_. 

Dennal 

_. 

Inhalation Exposure 

Routes Total 

9.1 E-05 9.1 E-05 

9.1 E-05 1 9.1 E-05 

Total Hazard Index Across Surface Soi)|~ 9.1E-05 | 

Total Hazard Index Across All Med ia and Ail Exp DSure Routt 



TABLE 3.10.4 

RJSK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7330 TEST SITE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location: Odier Edgewood Area 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk 

Ingestion Dermal Inhalation 

Total Risk Across Total Soilj 

Total Rink Acros.^ All Media and All Ex/i osure Route 

Exposure 

Routes Total 

_ 
~ 

Chemical Non-Cnrcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Dermal Inhalation Exposure 

Routes Total 

Total Hazard Index Across Surface So^ — | 

Total Hazard Index Across All Media and All E xpoture Routt — j 



TABLE 3.10.5 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

BUILDING E7340/7350 TEST SITE 

MAXWELL POINT . OTHER EDGEWOOD AREA 

Location: Olher Edgewotxl Area 

Sccnano Timetrame: Future 
Receptor Population. Resident 
Recepior Age- Child antl Adult 

Medium 

Soil 

Exposure 

Medium 

Total Soil 

Child 

Total Soil 

Adull 

Total Soil 

Adult * Child 

Exposure 

Point 

Maxwell Point 

Bldg E734II/7350 

Test Site 

Maxwell Point 

Bldg E734n/7350 

Test Site 

Maxwell Poim 

BldgE7340/7350 

Test Site 

Chemical 

ALUMINUM 

ARSENIC 

IRON 

M/KNCANESE 

Inorganics 

(Total for Child) 

ARSENIC 

Inorjtanics 

(Total for Adult) 

ARSENIC 

Inorganics 

(Total for Child * Adult) 

• 

Carcinogenic Risk 

Ingestion 

I.3E-03 

I.3E-05 

5.5E-06 

5.5E-06 

I.8E.05 

I.8E.05 

Dennal 

1.1 E-06 

1.1 E-06 

6.6E-07 

6.6E-07 

I.7E.06 

I.7E-06 

Inhalation 

4.IE.09 

4.IE.09 

8.4E.09 

8.4E.09 

1.3E.08 

I.3E.08 

Total Risk Across Total Soli 

Exposure 

Routes Total 

NA 

1.4E.05 

NA 

NA 

1.4E-05 

6.2E-06 

6.2E.06 

2.0E.05 

2.OE.05 

2.0E-05 

Total Risk Across Surface Water (Adult > Child)|| — 

Total Risk Across Sediment (Adult * Child) 

Total Risk Across All Media and All Exposure Routes 
-

2.0E-05 

Chemical 

ALUMINUM 

ARSENIC 

IRON 

MANGANESE 

Inorganics 

ARSENIC 

Inorganics 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Ot^an 

Central Navous System 

Skin 

None 

Central Nervous Syston 

(Toul for Child) 

Skin 

(Total for Adult) 

Ingestion 

1.3E-01 

3.3E-01 

3.4E-01 

l.lE-01 

9.4E-01 

— 

Dermal 

2.8E-02 

2.8E-02 

— 

Inhalation 

4.9E.03 

7.3E.04 

1.1 E-02 

1.7E-02 

3.8E-04 

3.8E-04 

Total Haaard Index Across Total Soil (Child) 

Total Hazard Indei Aerosi Total Soil (Adult) 

Total Hazard Indei Across Surface Water (Child) 

Total Hazard Index Across Surface Water (Adult) 

Total Hazard Index Across Sediment (Child) 

Total Hazard Index Across Sediment (Adult) 

Total Hazard Index Acrtiss All Media and All Exposure Routes (Child) 

Total Hazard Index Across All Media and All Exposure Routes (Adult) 

Exposure 

Routes Total 

1.6E-01 

3.6E-01 

3.4E-01 

I.2E-01 

9.9E-01 

3.8E-04 

3.8E-04 

i.9E-0l 
3.8E-04 

-
— 
-
— 

9.9E-0I 

-

Total Hazard Index Central Nervous System (Child) 

Total Hazard Index Skin (Child) 

Total Hazard Index Iron (Child) 

2.8E-0I 1 

3.6E-01 1 

3.4E-01 I 



TABLE 3-11.1 
COMPARISON TO REFERENCE DATA UPLS - SURFACE SOIL 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential 
Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 

Site Detected 
Maximum 

Consistent with 
Reference Data? 

Inorganics 
ALUMINUM 
ANTIMONY 
ARSENIC 
CHROMIUM 
IRON 
LEAD 
MANGANESE 
VANADIUM . . 
ZINC 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

44 
44 
41 
44 
44 
44 
44 
44 
44 

100% 
2% 

98% 
100% 
100% 
100% 
100% 
100% 
100% 

LOGNORMAL 
NONPARAMETRIC 
NONPARAMETRIC 

LOGNORMAL 
NORMAL 

LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

1.06E+03 
4.80E-0I 
1.25E-0I 
3.40E+00 
2.17E+03 
5.49E+00 
4.95E+00 
9.80E+00 
4.20E+00 

2.56E+04 
5.00E+00 
7.60E+00 
7.08E+01 
2.49E+04 
I.I7E+02 
3.I5E+03 
5.92E+01 
2.42E+02 

I.95E+04 
5.00E+00 
7.60E+00 
3.35E+0I 
2.I7E+04 
6.0IE+01 
1.98E+03 
4.57E+0I 
8.I9E+01 

1.91E+04 
3.50E+00 
1.31E+01 
3.66E+0I 
3.36E+04 
8.0IE+02 
7.78E+02 
5.21E+0I 
3.67E+03 

yes 
yes ' 
no 
no 
no 
no 
yes 
no 
no 

FOD = frequency of (detection 
NA = not applicable 



TABLE 3-11.2 
COMPARISON TO REFERENCE DATA UPLS - TOTAL SOIL 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential 
Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 
Site Detected 

Maximum 
Consistent with 

Reference Data? 

Inorganics 
ALUMINUM 
ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM 
IRON 
LEAD 
MANGANESE 
VANADIUM 
ZINC 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

55 
44 
52 
38 
55 
55 
55 
55 
55 
55 

100% 
2% 

98% 
3% 

100% 
100% 
100% 
100% 
100% 
100% 

NONPARAMETRIC 
NONPARAMETRIC 
NONPARAMETRIC 
NONPARAMETRIC 

LOGNORMAL 
NORMAL 

LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

1.06E+03 
4.80E-01 
I.25E-01 
2.05E-01 
3.40E+00 
2.17E+03 
5.49E+00 
4.95E+00 
9.80E+00 
4.20E+00 

2.56E+04 
5.00E+00 
7.60E+00 
I.40E+00 
7.08E+0I 
2.49E+04 
I.17E+02 
3.15E+03 
5.92E+0I 
2.42E+02 

2.56E+04 
5.00E+00 
7.60E+00 
1.40E+00 
3.55E+01 
2.20E+04 
5.62E+01 
1.60E+03 
4.66E+01 
8.20E+01 

2.03E+04 
3.50E+00 
I.3IE+0I 
5.00E+00 
3.66E+01 
3.36E+04 
8.01E+0I 

' 7.78E+02 
5.21E+0I 
3.67E+03 

yes 
yes 
no 
no 
no 
no 
no 
yes 
no 
no 

FOD = frequency of detection 
NA = not applicable 
UPL = upper prediction limit 



TABLE 3-11.3 
COMPARISON REFERENCE DATA UPLS - SURFACE WATER 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential 
Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 
Site Detected 

Maximum 
Consistent with 

Reference Data? 

Inorganics 
IRON 
THALLIUM 

UG/L 
UG/L 

106 
106 

100% 
3% 

LOGNORMAL 
NONPARAMETRIC 

9.48E+0I 
1.25E+00 

2.67E+04 
6.25E+00 

5.86E+03 
6.25E+00 

4.22E+04 
4.50E+00 

no 
yes 

FOD = frequency of detection 
UPL = upper prediction limit 



TABLE 3-11.4 
COMPARISON TO REFERENCE DATA UPLS - SEDIMENT 

BUILDING E7340/7350 TEST SITE 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical of Potential 
[ Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 

Site Detected 
Maxirnum 

Consistent with Reference 
Data? 

[inorganics 
ARSENIC MG/KG 40 95% LOGNORMAL I.lOE+00 3.48E+01 I.46E+0I 4.80E+00 yes 1 

FOD = frequency of detection 
NA = not applicable 
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SMOKE GENERATOR DEBRIS AREA GROUPING 
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MT-GEN-O.l 
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6/6 
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6/6 
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l.lOE-01 

3.77E-flI 
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: . : ( i i - ( i2 

1.1(1 ! • : • ( ) ; 

4 i(ii':-(i4 

^.wii-d. i 
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i .50Efl l 

ConcCTtrnion'"' 

Used for Screen ing 

1.75E-H)J 

1.30E*00' 

6.40E'H)0 

l . l f iE+f l ; 

9 40E-01 

2.60E*O0 

4.63E*0.1 

3.10£-H)1 
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7.43E*0I 

2.98E-rfl4 

9.31E-K)I 

6.l9E*n3 

4.1RE^1 

6.10E.02 

7.44EM1I 

102E*03 

l.tOE-KlO 

2 60E-fll 

1 82EM)2 

4.09E-M11 

9.77E'02 

Background'" 
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1.95E-H)4 

S.OOE+flO 
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NA 
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NA 
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N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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NA 

NA 

NA 

NA 

NA 

NA 
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NA 

NA 

NA 

NA 
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NA 

NA 

NA 
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NA 
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NA 
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ARARJTBC 

Soun» 

NA 

NA 
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NA 

NA 

NA 

NA 

NA 

NA 

NA 
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NA 

NA 
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Ilic re'^'JciiiwI v i l k I K ' value. 

ncludalasfunori l ieCOPC selection pnx:css. 

i-oucmogciij, v';ilue«linwi) is equal io l/IOUicrcsidcniialiioil 

Selection RcTU' 

IXlciloii Riifa-n 

1. Meiliylmcrcuiy lov Mcitiiry. .iiid t ' l i loii imc 

A.'il, - Abovi; Saixiii i ig To.\icity l.c^cl 

IISI. •• Below ScRX'ning To.Mcity Î .'v'cl 

N U T - i-.s^iniiLilNumciii 

NSL- NoSc"s:iiuiiI,cvcl 

.i-('li IOI dine. 

ADI - Allowable Daily IntaLc (FDA) 

nig/kg - iiiUligrams per IdJogrsni 

ARAR/TBC - Applicable or Rcle^ani and Appropnaie Requireiiioit/To Bc Considered 

C - Carcuiogeaiic 

COPC - Chemical ofPoicntta] Conceni 

N - Non-Carcinogenic 

NA - Nol AppUcable 

RSL • Residential Screaiing Level (USEPA Region Iff) 
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B - Value is lesslliaiiihereponinglimit(RL^but greater ttun the method detection limit (MDL). 

D • This flag idcntit'ies all compounds in die analysis at a secondary dilution Tactor. 

J - Value w estimated. 

L - Reponed value may he hiased low. 

N - Spiked recovery is not wilJiin control limiu. 
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TATtLE 4-1.2 

OCCURRENCE. DI.STRIBUTION AND SELECTION OF CHEMICALS OF P O T E N T U L CONCERN 

MAXWELL I ' O C T INVESTIGATION AREA 

SMOKE GENERATOR DEBRIS AREA • SURFACE SOIL • CSDUSTRLM. 
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4.60E-K)0-6.90E*flO 

9.7nE-02- 1.50E-OI 

8.70E-02-1.80E-OI 

I.30E-0I . l.80E-ni 

2.6flE.O0.3.9OE+00 

2.90E-OI •3.7nE-OI 

2..30nH30-5.80E*00 

3.20E-O2-9.00E-O: 

I.6OE-O2.2.00E-O2 

I.90E-0; •2.20E-fll 

2.70E^O-4.40E-K}0 

4.20n-01-6 90E-ni 

l.lOE-01 • 1.60E.OI 

3.77E+OI-2 85EH)2 

1.60E-OI •2.00C-01 

9.70E-O2-5.iOE-fll 

Concenlraiion'"' 

Used for .Screening 

Background '^' 

Value 

1.7iE*04 

1.30E'0() 

6.40E*flO 

1 16E-02 

9.40E-0I 

2.60E-flO 

4.63E-03 

.UOE^Ol 

R.70E-0fl 

7.43E*01 

2.98E-04 

9.31E*01 

6.19E*03 

4.:8E+02 

6.10E-02 

7.4^E+01 

. 1 02E*fl3 

1 lOE^OO 

2.60E-0! 

1 82E^02 

4 09E+0I 

9.77E-'02 

1.95E*04 

5.00E-flO 

7.60E*flO 

l . l lE+02 

LgOE-̂ OO 

1.40EM)0 

2.17E*03 

3.35E+01 

3.86E*0l 

1.93E+tll 

2.17E^)4 

6.01 EH) I 

3.04EHI3 

1.98E+03 

1.20E-O0 

2.68E*0I 

1.03E-O3 

2.3nEtOO 

8 JOE-Ol 

6.58E-02 

4.57E-OI 

8.19E-flI 

Screening"' 

To.uciry Value 

l.00E*05 

4.10E-K)I 

I.90E-M10 

2.O0E-04 

2.OOE-02 

l.00EH)2 

NA 

3.10E-H12 

NA 

4.10E-K)3 

7.20Em4 

NA 

NA 

2.fl0E+03 

I.OOE M) I 

2.00E-O3 

NA 

J.10E'-02 

i.l0EM)2 

NA 

I.O0EH)2 

3.10E-H14 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Potential 

ARARABC 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

<.0OE*O6 

NA 

NA 

NA 

NA 

l.0OE*O3 

8.00E-K)5 

NA 

NA 

NA 

l.00E*O6 

NA 

NA 

I.OOE-4)6 

NA 

NA 

Potential 

ARARmJC 

Source 

NA 

NA 

NA 

NA 

NA 

NA 

ADI 

NA 

NA 

NA 

NA 

ISL 

ADI 

NA 

NA 

NA 

ADI 

NA 

NA 

ADI 

NA 

NA 

COPC 

Flag 

No 

No 

Yci 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

R«iiotuJefor'" 

Deletion or 

Sefcaion 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

NUT 

BSL 

NSL 

BSL 

BSL 

BSL 

hfUT 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

NUT 

BSL 

BSL 

PESTICIDES/PCnS 1 

7 :..•=;-IK 

72 ^^ ' ) 

.•̂ 0.29 1 • 

.i|[11.7|.'J 

r.ii.>7.i 

4.4 ' . [ inn 

4 .4 -nn i ; 

4.4MH->I 

.ilplint lil.Mil.me 

HieltJnn 

I nOE-lll 

2.20E-O2 

!. l l l l i -02 

4. IOF--04 

2 wr.-D.l 

J 

i 

i 

8.90 E-03 

2 80E-O2 

l.COE-02 

4 ior-n4 

2 60E-O3 

J mg/kg 

mg/kg 

mg/kg 

mg/kg 

m=/ko 

C29-SS-08 

C29.SS-08 

C29-SS-08 

MP.SS-i5 

C29.SS-08 

2/2 

2/2 

2/2 

1/2 

1/2 

4.10E-O3-4.3nE-03 

4.inE-O3-4.30E.O3 

4.10E-O3-4.3nE-O3 

2.inE-03-2.2nC.O3 

4.10E-O1.4..10E-n3 

SEMI-VOLATILE ORGANIC COMPOUNDS 

117.Kl 7 hi';(2-lillivllie\vl)plillinLnie 9..lOi;-02 1 J 1 9 30E-O2 1 J 1 me/ks C29-SS-08 1 1/2 4 lOE-01 -4.40E-OI 

8.90 E-03 

2.gOE-02 

3.60 E-02 

4.inE-04 

2.60E-03 

9.30F.-02 

2.55E-02 

3.92E-01 

I.43E-01 

NA 

NA 

NA 

t.20E+01 

8.40EHJ0 

8.40E*O0 

8 20E*flO 

1.80E-01 

C 

C 

c 
c 
c 

NA 

NA 

NA 

NA 

NA 

;O0E+O2 _cJ NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

No 

NO 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

viL-d e. 

l l ) M:i\iiiiumL. 

i M H.iLl.-n'uiid 

(4) .'ien.vniii^' l i 

KIK.e.iliie I".T 

(.') R.ilii'ii.ileC o 

leeiiliniini 

nlue^ . i i i : ' 

xieiiy Vfllu 

•iiviiiogoi^ 

le^ 

UM 

S% 

ill 

.•diioj-TL-eniiiii' v.ilue. 

Uri.<olcuLiied uiiiig refcreneeiini.T rmm ICFKf; 1995n.h. Backgrnuiiil values are noi included as pari ofl l ie COPC election process 

lakeii I'miii U,^i:i'A Return l i l RiA-llaiaHRDC^tTahle. USEPA. Ociolvr 2007 Rirnoii-careinogcns. value shown «equal to 1/10 Uic industrial soil 

r i.ilue'iliottii i-equ.il lo the indu^iiiil v i l RHC value 

A S L - AlxncScrccnuigTo.vicity Level 

BSL - Below Screening Toxicity Ixvcl 

NUT - Essaiiial Nutriail 

NSL - No Scnxiimg l.evcl 

iliyliiieicury I'ni Mercury, .ind ClilcrdTiie ipr alplwi-CNitoixUiie 

.Sclectic 

ntleiio: Reavni. 

ADI - AUowable Daiiy Intake (FDA) 

mg/kg - miUignuiis per kilogram 

ARAR/TBC - Applicable or Relevant and Appropriate Requiremeni/To Be Considcitd 

C " Carcinogenic 

COPC - Chemical ofPotential Concern 

N - Non-Carcinogenic 

NA - Not Applicable 

ISL - Industrial Screenbg Level (USEPA Region Iff) 

• - Duplicate analyses is not within control limits. 

B - Value is less than ilie reporting limit (RL) but greater than the method detection limit (MDL). 

D - Ttiis Hag identifies all compounds in Uie analysis at a secondary dilution (aaor. 

J - Value is estimated. 

L - Reponed value may bc biased bw. 

N - Spilwl recovery is not withia control limits. 
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TABLE 4-J.J 

OCCURRENCE. DISTRMUTTO>' AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

SMOKE CENKRATOR DEBRIS AREA-TOTAL .V)[L - RESMENTLAL 

74:5.911.) 

7J4(i.-.h.i> 
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\nl.n.<n> 

\ r . r n i r 

H,,ni i i„ 

lV : ,v t l , „m 

C . l cumi 

C h n l i 

' • " I T T ' 
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N Ic le l 
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14nF.4i i 

-..7ni:.(H 

J .7 l | : .p> 

• I . 7 7 F - 0 1 
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i . i o i - n i 

1.(1(11X14 , 

i 8 i l - . n i 

I . f t4E-(H 

1 J i E - n i 

.i.l(1L.i>2 

1 D C - O I 
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<.flnR4)i 

1 .70Ef l | 

7 .7 iF; -n i 

] .96E'(11 

9 ( i a F - f l l 

J 

It 

n 
J ) 

J 

11 

V 

J 

J 

J 

J 

) 

l .7 iF,* t t4 

i . . i i i c -no 

is.4nE.n(i 

1 i ( iF . -n i 

• x n c J i i 

2 6nL«>i l 

4 ftlE*0.1 

. i . l O E - n i 

»7nF. .oo 

j j i E - o i 

1.4KE-n4 

o . l l EMU 

fl IOF.-f>.1 

4 .1»F.- t l l 

6 i n E - n ; 

7 4 ^ E ' 0 1 

1 02E-O3 

1 IDE-00 

: f l O E - n i 

1 II2E<02 

4 n B E - « i 

9.77EKI2 

JM'JN 

J 

J 

.1 

J 

L 

L 

B 

B 

D 

• u i T i , 

m, .V, 

m jn i s 

n i j ' k l 

m j . k , 

" • • I ' l 

- " S k i ; 

mg/k j 

m a ^ i 

n i ( V ( 

ma'k* 

m j l n 

m(<V| 

«,aa 
• n t k l 

nifrVa 

-n»V» 

•n«A, 

m j A i 

m ( , l i | 

B g / l , 

n i^ lq t 

L o c i i i m o r M i i i n r n i m Deitc i ion 

F m , - n « 

l > O R G A N I C S 

M P - G E N - f l l 

Mr-GEN-n- i .Mr-CF.N.0.1 

M P - O E N J I l 

MPS.«^ iJ 

MP-SS-J) 

MP.Cif.NJi4 

C29.SS- l l i 

CI9-SS-(1| 

MP-SS-3J 

CiO-.SS-O! 

M P - G E N - t i * 

cie-ssng 
C29.SS.Og 

CI9-SSJ1II 

MPJ3EN.0J 

C2o-ss-ni 
M P < : E ^ • o l ' ^ ^ ' J : E N ^ ) ; 

MP-QEN-OJ 

C29-SS-nl 

Cie.ss-oi 
M P - G E M - n i 

MP-GEN-03 

«/« 4 6 

d'« 

4/6 

fl-a 

6/6 

6 4 

6/ t 

6-6 

6/6 

»/» 6/6 

6/6 

( / t 

J/6 

6'6 

6/6 

4/6 

I « 

4 « 

6/6 

6/6 

l t o n ( c ( > r D e l e c i i n i U r a i i 

J . I 0F , - fH i -7 .4nE- f l n 

4 i f ) r - n i . 6 ; o E - n i 

S.nfiE-ni . a . « i E . f i i 

3 2r>E.02 • 7.iinF..02 

l f l O E - n 7 - 4 40E-ni 

6 J O F . n i . 7 . 3 n E * J 

4.60E-<in • 6 K i . ' O O 

» . 7 n F . ^ ] . LSf lE-dl 

l i t i E - n j . i . a o E - n i 

l 3 n E - 0 l . H(1E-0I 

1.60E-( l ( l -3.9 l iE-( lO 

: 9 f ) E - O 1 . 3 70E.OI 

J .SdE-OO-J iaE-OO 

.vjDE-ni-v.onE-ni 
1.60E-fll • 2 M E - O l 

l » E - 0 1 . 2 2nE-ni 

2 . 7 0 E ' 4 0 . 4 40E'OO 

4 I 0 E - 0 l - 6 » E - 0 t 

I.IOE-OI ' I . M E 4 I 

3 . 7 7 E - 0 | . 2 I J E « 0 2 

l . tOE-01 . ] . [ tOE-Ol 

9 7 0 E - O I . J i O E - 0 1 

U d f o r S c r e o u n i 

l.7SE+fl4 

i .3nE-on 

6.411 EMIft 

l . i a E f l 2 

9 40E-0I 

2.6ftE-O0 

4.63 E-03 

. i . m E + n i 

8.7nE-O0 

7.43 E-01 

1 . 9 I E + M 

e j i E - ^ J i 

6 I9E-03 

4 . i a E * o i 

6.IOE-a7 

7 44E-Klt 

J.02EHI3 

1 lOE-KW 

2.60E-OI 

1 I 2 E - 0 I 

4 . 0 * E - f l l 

9 77E-^J 

B > c k | i n i R j < " 

I .StE-Hl« 

j n o E ' O n 

7.WE-nO 

l.n7R-K)2 

l . » E - O f l 

1.40E-OO 

2 17E-K)3 

. ' .SJE- f l l 

3 3 9 E - f l l 

i a 4 E - 0 1 

l .JOE-04 

i 6 J E t f l ] 

3 04E*O3 

i . t n E * ^ J 

1 2 0 E ' « ) 

2 6IE-H)] 

l.70EtO3 

7 30E*O0 

l.SOE-01 

e S t E K l ] 

4 .6«E*0 I 

t 20E+01 

S . ™ c d « * ' " 

7. IOE*f l3 

) lOE-OO 

4.10 E-ni 

1.60E-H13 

160E+01 

7 . I 0 E " ) 0 

NA 

l . j n E - o i 

N A 

3 I0E-M)2 

S.SuE-H)3 

NA 

NA 

] .6nEH1J 

7. IOE-01 

160E-^)2 

NA 

J M E ' O l 

J .90E-01 

N A 

7 . i a E M » 

2 JOE-03 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

" N 

N 

rd 

P d O l U l l 

A R A J t T B C 

V i l u . 

NA 

NA 

NA 

NA 

NA 

NA 

4 00E-K)6 

N A 

NA 

NA 

NA 

4.OOE-02 

I.OOE-KIJ 

NA 

NA 

NA 

l.OOE-06 

NA 

NA 

1.OOE-06 

N A 

N A 

Pnlen l i i l 

A R A R m i C 

Sourar 

N A 

NA 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

NA 

N A 

RSL 

A D I 

N A 

N A 

N A 

A D t 

N A 

N A 

A D t 

N A 

N A 

COPC 

n., 

Y « 

No 

Y u 

No 

No 

No 

No 

Yt> 

No 

No 

Y « 

No 

No 

Y d 

No 

No 

No 

No 

N o 

No 

Y c . 

No 

R w i o M l e f o r ' " 

Deletion or 

A S L 

BSL 

A S L 

BSL 

BSL 

BSL 

N U T 

A S L 

NSL 

BSL 

A S L 

BSL 

N U T 

A S L 

BSL 

BSL 

NUT 

B S L 

B S L 

N U T 

A S L 

BSL 

PESTICIDES/PCBS | 

'7>..«4.ll 

IJ.'-JJ-O 

.y i ••).-. 

Ci(i.57.i 

J.4 .1)1)1) 

4 J . m i l . 

J 4 n n i 

nlph.TCWi>n1.nnc 

Die n 

1 n n r - i i j 

; . ; ( i E . o : 

i . . v i r - i i i 

4 HiF- i l^ 

>rtOF..fH 

J 

] 

) 

f l « l E . ( l l 

2 inE-02 

n flnE-n2 

* inE-04 

2 eoE-n j 

J 

] 

n i t ' V , 

m i ' k l 

m j - V | 

m , V | 

mf1(p 

C3!>SS-ni 

-C29-SS-Og 

C;9-SS-n8 

MP.SS- iS 

C25-SS-08 

2/2 

:/: L 7 

1/2 

1/2 

4 10E-O3-4:iDE-O3 

4 IOE-01 • 4 lOE-01 

4 . I0E .OJ .430E-OJ 

2. IOE.O: i .2.2f lE-0] 

4 IOE-n3 .4 10E-O] 

t 90E-03 

7 . I 0EJ I I 

1 .60E41 

4.10E-04 

7 60E-0J 

2.JJE-02 

l . f l lE -OI 

1.43E-01 

N A 

NA 

2.T0E*O0 

LME-OO 

LflOE-OO 

l . iOE-40 

4 on E-02 

c 
c 
c 
C 

c 

NA 

N A 

NA 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

No 

B S L 

B S L 

B S L 

B S L 

BSL 

S E M I - V O L A T t L E O R G A N I C C O M P O U N D S ' ] 

117.)1|.7 

7y 14.J 

7y. (« i . j 

)411.}7JI 

7 l t .« ! t 

71 41 : 

i n . j - . . ^ 

• .T f .6 . \ 

11111.4 1.4 

i : 7 . | K . 4 

i m . n x . i 

7i) . i i | /, 

\ : - . . , i r i . l 

l . l 3 . . ' . re in.(h lnn<ih3ne 

l . l . ' -Tnrhl i ' i re ihnne 

l . ' .n i rhloiT^clhcnc 

?' l t . .nn<>v 

l l c n , f n ( 

( • , i i > . f l l r i m . h l . ^ J c 

(' l.t.<m(..... 

I ' lhvl h ^ n / c K 

1 c i m h l rm: l> i f ne 

' I H i i , n : 

1 '^d i l .Miv i l .nc 

Nv l ,™- . | l . ' l . ' l l 

, .» . , .» : 1 , 1 , -nE.«, 1 , 1 . , .V, 

J.HIE.Dl 

1 fl(.:.rn 

1 i i i n - n i 

.1 KOE-n.i 

' .JnH-n.i 

i . l ( i r - f> i 

4 ] i i i ; j ) . i 

i.. ini:-<n 

1 111I..1H 

2 j n r - i i . i 

1 J i i r . i i . i 

4 t(i|.-. l l l 

i f i o E - n i 

.1 60E-n.l 

4 niih-112 

i n o E - n i 

2 l o F J i ; 

i . m E - o i 

J i W E f i l 

3 snF.-n2 

1 i io r . f i2 

.1 . i n f - o ; 

l . l i l F . d l 

1 i i i F - m 

J 

J 

1 

J 

mfrV , 

m ( V a 

n- tVc 

- " ( •k * 

" f k e 

m ( . k t 

m , . k , 

" T ^ l 

m r k t 

m,.V, 

n i p k , 

CJ0.SSJ)8 • 1 1/2 4 IOE-01 • 4 4 0 E - f l | 

V O L A T I L E O R G A M C COMPOLns'DS 

M P - S O - 4 4 1 I 

M P - S 0 - * * - t 2 

MP-SO-43-OI 

StP..SO-4J-01 

M P S O i * 12 

MPSO-43 

MP-.W-4J 

M P - S 0 - * 1 ( N 

MP.SO-43-(N 

MP s o . ^ a 

Mp.SO.44 . l2 

7/23 

3/23 

2/23 

6/3) 

3/23 

l / I . l . 

3/23 

) /?) 

3/J3 

16/23 

)/JJ 

1 2 0 E - 0 1 . 6 3DE-ni 

1 2OE-OI .6 30E-O7 

1.20E-01.6 3 0 E 4 : 
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1.20E-OI.6..10E412 
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1.40E-01 

3 6OE-03 

4 0nE4)7 

l.OOE-OI 

7. IOE-ai 

1.IOE-01 
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r OOE-02 
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1 IOE-02 

1 JOE-Ol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.20E*O0 

1.10E*01 

700EH)1 

4.70E*O3 

1 20E*01 
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7 . I0E-01 
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1 joE^On 

6 30EM)J 

l f lOE*00 

1 60E*O3 

^ 
c 
c 
f̂  

N 

c 
c 
N 

N 

C 

N 

C 

N 

NA 

NA 

NA 

NA 

N A 

NA 

N A 

NA 

NA 

NA 

NA 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

B S L 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

B S L 

BSL 

BSL 

BSL 

BSL 

•cinofcnvvnlMi 

. "^ iK i .on Renit-n ASL - Ahme S c m m n f T o i i i i r y I j i 

[IcIclK'n H t . i v n . nSL • Uclnu. Scmemn; To i ic i ry L o 

W.1T • Eaeni ial Nuinem 

NSL • Ni>ScrTcnin> L fvc l 

-y fnr .Mcicury. cikl { ' l i lonlnnc fnr i lFik-i.Chlnidinc. 

A D I - A l l o m b l e D i i l y In l i ke (FDA) 

rrf/Vi • milli|nmipct kilotnm 

A R A R / T B C • Appl ic ib le or Relcv in i i n d Ap(m<p"*'c Rcqui icnwit /To Bc C o i w d e n d 

C - CaTcinofenic 

COPC - C h o n l c i l c rPo len l i i l C a n o n 

N • Nnc f -C i rc in icn ie 

N A - Not A p p l i u b l e 

RSL - RcBdenii*) S c m n n | Lavd (USEPA Rc(ioa UT) 

* - Dupl ict ie i n i l y i a i i not n^thin contni l l i n U 

B • V i l u c 11 I c n Uun the icponinf l i n l ( R U bul pe i l e r than l}ie ncthod dctectioa l im i l ( M D L X 

D - n d i (111 i do iu f i e * i l l co tnpa in l i i n l l v i n i l y a i l l * • ocmd i i y diKit ioo bctor. 

J - V t l u c i l e t f i m i l t t L 

K • Rcporud v i l iw nwy bc b i i a d h i th . 

L - Rqnr tnd x l u e m i y bc b i iKv l low 

N - Spiked nctrfcrj iiKri v l̂hin oonljol tlnati. 
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TABLE 4.14 

OCCtiRBF.NCE, DISTTUBUTION AND SELECTION OF CHEMICALS OF rOTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AB£A 

SMOKE GENERATOR DEBRIS AREA - TOTAL SOIL - INDLSTRJAI, 
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n 
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J 
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J 
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J 
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L 
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B 

D 
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MP-GEN-04 

C.^-SS-Ot 

C?!-SS-OI 

MP-SS-JS 

CJI-SS-OI 

MP GEN-04 

(.•?).SS-0» 

C-'^-SS-OP 

C.'^-SS-OR 

MP-GEN-O.' 

c : i . s s . o t 

MT-GENOIrMP-GEN-O: 

MP .GEN .01 

C 3 S S - 0 I 

C:5-SSJ3f 

MP-GEN-OI 

MP-CEN-O.i 

6 / 6 

4 ( 6 

6 / 6 

6 / 6 

6 - 6 

6 / 6 

W 6 

6 / 6 

6 / 6 

6.-6 

4 , 6 

6 / 6 

4 / 6 

J . 6 

ft'fl 

6 / 6 

4 / 6 

1 6 

4 ( 6 

6 , 6 

6 / 6 

3.80E-OO.7.4OE-O0 

4 S 0 E 4 I 

S.I0E.|)1 

.1 w E . o : 

I60EJ3; 

6J0EJ3; 

4.iOE-00 

9 70E.0: 

1 7DEJD: 

1 .10E.0I 

; A O E * O O 

: 9 0 E J i i 

:..>0E*oo 

.1 .'OE-o; 

16OE-0; 

1 90E-0I 

:.70E*oo 

4 M E - 0 I 

1 IOE-01 

J 7 T E ' 0 I 

1 60E-0I 

9 lOE-O: 

PESnCtDES/PCBS 

- : ^ j K 

• ;.=.'.•> 

>D . - i . - . 

= i o ; . T i . T 

rO. . ' - . i 

; . j '1)1)1) 

j T . D i i i : 

-1 J- DDT 

olpho.l-hhujnne 

ILcUriM 

1 o o r 0.; 

: » r - o : 

1 . i o : . o : 

J lOK-OJ 

;.6oi:-o. ' 

J 

J 

J 

J-KE.Oi 

: w E - o : 

.VMjE.o: 

J lOE-OJ 

:.fton-o.' 

mt-Vg 

r-cVg 

ms,V( 

mgkg 

mB.l.r 

C?) -ss .or 

• c . -^-ss-o i 

c : 9 J s . o i 

MP-SS.5J 

c ; 9 - s s . o t 

'J2 

HZ 

:/; 1 / : 

1 / : 

4.I0E-0.1 

4 I 0EJ3 

4 IOE-01 

2.I0E-0.1 

4 IOE-01 

S E M I - V O L A T I L E OR GAN IC COMPOUNDS 

L t i i , 

• ' - . - J . . ' 

•1 .00- • 

^ i n . y^ .0 

: R O ; . I 

71 J - . . : 

= f> . ; ; . . 

f : > ( . . . ; 

moJ iJ 
i;-.i.v-i 
l O X K . t 

• " ^ ) i . f 

r . : o . : o . T 

v . ,H: .ns^t . t .^ ivsh ihoi«e 

1,1 ; .r ' . t i ,k.r.^t i i -onc 

1 ;.n^.-hl,.ri.tll iC"( 

: n „ i .w , .n . 

Flcnlcnc 

(• i . ,K^nlel lKhW,Je 

n,l..,L.Jo,m 

l ihslScMUne 

Tci.Kl.l.-'P(il<r<c 

lok ip ie 

N . l c o f i K i a l l 

; lOE-o.i 

1 OOF-O.i 

>.)0E-0.' 

.S.60E.0.' 

: ;oE-o.-

i . i on -o i 

J :oE.o.-. 

i .- ioE-o; 

1. JO E-0-

: -lOE-o.i 

I.TOE-O! 

4 lOU-O' 

J 
J 

I WE-01 

.1 ftOE.03 

J ODE-O: 

l.OOE-01 

: . i o E . o : 

1 IOE-01 

:.D0E.01 

s 90E-0: 

1 w E - o : 

3..10EJ); 

i . i oE -o ; 

I.SOE-Ol 

1 

J 

J 

J 

ms/lig 

m(.V:g 

m p l j ; 

m t k , 

m(\ -g 

mc-Vg 

m j l g 

mgAcg 

me^B 

m t \ s 

ms^g 

V O L A T I L E OR GAN IC COMPOUNDS 

M P - s o - M - i ; 

M P - s o - u - i ; 

MP-SO-4.1.01 

l i (p .SOJ i .OI 

M p . s o - M - 1 ; 

MP.SO-43 

MP-SO- i ) 

MP.S0J.14M 

MP.SOJJJW 

MP-S0.4 I 

M P - S O - " . i ; 

713 

3';.i 

' J i } 

flCi 

3C.> 

i/;.i 

ir.-> 

i ' ' j 

V2} 

i t r , } 

j / i i 

:/:.> 

1 M E - o : 

1 ;oE-o ; 

1 :oE-o ; 

1 » E - o : 

i T O E ^ ; 

1 .20E*; 

1 lOE-o; 

1 ;oE-o ; 

1 » E . 0 2 

i . ; oE-o ; 

1 a iE -o ; 

1 :oE-o : 

6 20E-01 

l.OOE-01 

7.00E-0: 

-1 4 O E J : 

7..iOE^2 

6 .ME-00 

). JOE-Ol 

I.80E-OI 

I.IOE-OI 

3.90E-O0 

.1.70E-OI 

l.IOE-OO 

•j.ooE-o: 

;.ooE-02 

; . :oE-o i 

4 i 0 E - O 0 

6.90E-0I 

I.60E-0I 

; « E - o : 

: .ooE-oi 

J.WE-OI 

U « J for S c T w i n i 

l .7JE'04 

1 3DE-00 

6.4 IE-OB 

1 I 6 E - 0 : 

9 40E.OI 

; 6 0 E ' 0 O 

4 6.IE-01 

i . IOE'OI 

l .70E'O0 

7 4.1E'0I 

19gE '04 

9.3IE*OI 

6.I9E-03 

• i . : i E - o ; 

6.IOE-0: 

T44E-0 I 

I . O : E ' 0 . I 

l . lOE-00 

1 6 0 E f l l • 

I . I : E * O : 

4O9E-0I 

9 77E-03 

V i h i . T o « i t y V i ) u . 

; .J6E*«4 

J.00EMM 

7.60E->«0 

I .OTEKi: 

1.90E-00 

1.40E-00 

: i T E - 0 3 

.VSJE'OI 

3.J9E-OI 

l.WF.-OI 

: : o E - O d 

! . 6 ; E * 0 I 

3.{ME'03 

1 60E-0.' 

t . :oE-oo 

; .6 fE*OI 

1.70E-03 

IJOE'OO 

1 JOE-Ol 

6 . J I E - 0 ; 

J.66E-0I 

t : o e - o i 

lOOE-OJ 

4. IOE-01 

1.90E40B 

3 0OE*O4 

; o o E * o ; 

1 o o E - o : 

NA 

3.IOE-02 

NA 

4 lOE-O-l 

7 ;0EKI4 

NA 

NA 

1 OOE-0.1 

1 OOE-OI 

100EKI.1 

NA 

J.IOE-O; 

J IOE-03 

NA 

lOOE-O: 

J IOE'04 

N 

N 

c 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Pelcnuil 

ARAStnVC 

N A 

N A 

N A 

N A 

N A 

N A 

4 OOE-06 

N A 

N A 

N A 

N A 

l.OOE-03 

lOOE-OJ 

N A 

N A 

N A 

l.OOE-06 

N A 

N A 

I OOE-06 

N A 

N A 

P o l M i d 

ARAR/TBC 

Soura 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

I S L 

A Q I 

N A 

N A 

N A 

A D I 

N A 

N A 

A D I 

N A 

N A 

COPC 

F i l l 

Na 

No 

Y a 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

R * l « n « l . l « " 

C o c i u i n n w i 

Dekmonor 

S i bd i on 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

N U T 

BSL 

NSL 

BSL 

BSL 

BSL 

N U T 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

N U T 

BSL 

BSL 

1 
4..10E-0,1 

4.30E-03 

4.J0E-O3 

;.20E-O3 

4 .ioe-0,1 

I.90E-0.1 

; iOE .02 

.V60EJ3; 

4 IOE-04 

; 60E-03 

: JJE-o; 

i.flZE-Ol 

1 4.1EJ1 

NA 

NA 

I .ME-OI 

I 4 0 E - 0 0 

140E-00 

I M E - O O 

1 BOE-01 

C 

c 
c 
c 
c 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

1 
4 40E-OI 9.10E.O? NA :OOE-03 c N A VA No BSL 1 

1 
6.30E-O2 

6..1OEJD; 

6..1OE-O: 

fl..iOE-fl: 

6..<DE-0: 

6.J0E.0; 

6.J0E-0: 

6.10E-0; 

6..10E.O: 

6..I0E-OJ' 

6..'OE-0; 

6.'OF .02 

1.60E.0I 

3.60E-03 

4 00E-OJ 

1 OOE-OI 

; . i o E - o ; 

1.IOE-01 

: OOE-OI 

J.90E-0; 

lOOE-o; 

. i . joE-o; 

i . i oE -o : 

1 iOE-OI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 40E-01 

J.OOE-OI 

9 . M E - 0 I 

6.I0E-O4 

J .ME-Ol 

3.iOE-OI 

l.OOE-03 

I.OOE-M 

JJOE-flO 

l . . \ IE-03 

7 .SE-00 

;OOE-W 

c 

c 

N 

N 

c 

c 

N 

N 

C 

N 

c 

^ 

N A 

N A 

• NA 

N A 

N A 

N A 

N A 

NA • 

N A 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

^ 

No 

No 

No 

No 

Na 

No 

Na 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

^ 

n R r i . - n ASL • Abf.11 Scitenmt Tni« i l> [ * . 

. Rea«.n DSI, - Dtlp..- Screenu^t T P \ « I I > ! . i i 

NUT - F i w t n i n l N i i i r r n i 

NSL ' No S t T t m r g L e « l 

i J ChkMjBie l i ' • ^ h i O \ b r J * r > c . 

ADI - A l k w i b l i D u l y Ini*k< (FDA) 

A L - A a i i n U m l (USEPA 1996))) 

ARAR/TBC • Af^l icat ik or Re1es*ii Bid Apprep ieg Raqu ivMn tTo B« Comidcrod 

C " C»tene(oi ic 

COPC - O i n n i c i l of Pouailal Cencani 

N - Non-CvcHiDEanic 

NA > Nol Applieabia 

[SL - hJuHiu t Soaanng I t v t ] {USEPA Ret>an OT) 

mg/Vf • m i l L p i m i per kjlop-am 

* " Duplies* anat^vM u nol w4hvi control b i K i . 

B - V i k H • Icaa Ihan i h i r cponn i bna (RL) but ^aatai i h i r tha ni id iod dAaoion lonit ( M D L ) . 

D - Ths f l i ( idcniil lM i l l compoundt in lb* i n i l ^ a at * ascoodary dik i tnn fteior. 
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S.OI f l 

Main 

I ^ j i , . . 

l-.\l>.>^ 

m l i i t t f l n i i i * : : f i o n j i i T i u i i n : 

11: . ^ o l i i n c m 

u i : M L ' J I I D I I . ' ;a l i . iK;)a 

Di: I V I n . .S i i k - l i - C lc iv iT i io r ^ )dn^• ; A r e n 

TABLE 4- I j ; 

OCCURRENCE, niSTRFBUTION AND SELECTIpN O F C H E M I C A U OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIOATION AREA 

SMOKE GENERATOR DEBRIS AREA - SEDIMENT - RESIDENTIAL 

C A . ^ N i u i i l v i t l i L - i i i n in l 
M i i i i i i i i n i i ' " M i i i i n i i E i i 

O i t f i l i i i c r 

')«•'«•" |NIII,.I>.-II/L:H: t J.^nr-o: J 

MBxbiuni'" 

CoiKcmraiion 

M«:<mni]n 

Oiwlilwr 
U i i i H 

Ui«iionni"MA)iiiniBii 

Con;eitniiion 

Dciectioii 

FreqiKncy 

EXPLOSIVES 

4 WL.02 .1 J 1 iiipAp MP-SD-12 1 1/6 

Rfliige of Deieciun Limils 

I.OOE-01-16OE-0I 

Con:eiBntwn''' 

Used for Screening 

4.90E-02 

Bnckgrotmd " ' 

Vilue 

SawmLg" ' 

Tonicity Vilue 

NA 11 3.90E-fOI N 

Potetiial 

ARAR/TBC 

Value 

N * 

Poteiiiil 

ARAfcTBC 

Sourc« 

NA 

COPC 

No 

Rjt ioiBleror '" 

Coruminnn 

DclciioaorSclectiDi 

BSL 

INORGANICS i 

7J?'J-')11-.S 

; j 4 ( i . - M i 

T - I J I i . t K . : 

7 . ; - n . T ) . - . 

7 J J 1 I . J I . 7 

7..,i.7ri.: 

: j 4 n . j 7 . i 

7JJr i .J>!.J 

74JI I .> IM( 

l i V ] . ) i - ) . ( . 

7 4 T J . V M 

u \ ' ) . < j y d 

7J1' ; . 'JC.> 

; . i i i j . ' j 7 . f . 

7JJ(1.(I2.() 

U j n . i i v - 7 

TTK. i . J ' J - : 

7 J J ( 1 . : i . . i 

T - i J i i . c , : - : 

Ui r \ . uU ' 

A t i u i i i i i a i i 

A n n r i . ' i T v 

A i ^ L i i i i : 

I t . m i u i i 

l t t<lvl l l lDI1 

C i l k u d l l 

( • t i n . . . i i i u l i 

( \ - l M l l 

( i ' | i l > t i 

l l K t l 

1 c.xl 

M; i ; ; i u - i i i u i i 

S k i n ^ i n i v - i ; 

M c i L i u v 

NiLlM;l 

I'|I|,-1^<IIU11 

Si - l i i i i i iu i i 

S . ' i h iu i ) 

V f l i n i l i m i i 

• / M I L 

.1 : ' ) y . ^ : 

4 W I . 0 I 

9.on h-01 

• i . im-no 

i .mr- | ] | 

5.7Rr.'ni 

I.StOh'flO 

>60F-ni 

l.dfU-.-OO 

l.')7F-().l 

i . i i i r -n i i 

i..i'jF-:'n: 

: 151:-(II 

.1 OdF.-d] 

i.JOIMll 

.1.75E-OI 

5 50F.-ni 

1 741.-'(IJ 

1 4(1L'(10 

1071:'01 

R 

11 

n 
11 

n 
D 

Fl 

J 

K 

M 

n 
n 
H 

K 

H 

B 

J 

i . iOt- f lJ 

4 60R-n 1 

4.I0RH10 

I.SOC-OI 

l.50E'00 

I.18E*0.1 

1 ROE'01 

6 gOE'-OO 

9 ROE-00 

1 f'JE'Oa 

Jf;7E-0l 

a.70E-o] 

;5f iF.-n: 

l.OOE-02 

J.40E-O0 

1..1SE-K)2 

5.50C-01 

4.29E-fl: 

3.39E-<I1 

i :7E-Kl l 

n 

n 

J 

• R 

J 

K 

1) 

D 

B 

K 

• 

ing/Vg 

mg/kg 

nigA;g 

mgAg 

i i i fAg 

mg/kg 

.iigAg 

nig/kg 

mg/kfi 

mo/kg 

nig-Tcg 

nigA:g 

TTlP/kg 

i i i g / k g 

nig/kg 

nigAig 

iiig/kg 

mgAg 

nigAg -

mg/kg 

MP-SD-!l 

MP-SD-1.1 

MP-SD-13 

MP-SD-ll 

MP-SD-12 

C29.SD-OQ 

MP-SD-l.l 

MP-SD-11 

MP-SD-ll 

MP-SD-13 

MP-SD-ll 

MP-SD-ll 

MP-SD-13 

STP-SD-11 

MP-SD-13 

MP-SD-11 

MP-SD-13 

C29.SD^8 

MP-SD-13 . 

C29-SD-09 

6/6 

1/6 

*I6 

616 

4/6 

6/6 

&'6 

6/6 

6/6 

6/6 

&'6 

6/6 

6/6 

1/6 

6/6 

6/6 

1/6 

6/6 

6/6 

6/6 

2 30E-K)0-8 lOE-^m 

3.80E-OI-7.00E.OI 

7.50E-fll.930E-01 

.VOOE-02 • J.OOE-02 

1 20E-02-2.0OE-O2 

4.2OE-O0-1-04E+OI 

1 OOE-OI-I.30E-OJ 

1 IOE-01-2..10E-0I 

1 IOE-01-2.00E-01 

3.20E-K10-3-40E-K)0 

2 6OE-O/-3.40E-OI 

2.70E+flO-1.20E-Kll 

4.00E-02 - 9.00E-02 

1 70E-O2-2.00E-O2 

2.O0E-01-2.50E-01 

2.6nE-K)0 • 4.20E-H)0 

4.70E-01-S.SOE-OI 

2.95E+Ot-6.78E*01 

1.10E-OI-2.9OE-O1 

9.0OE-O2-2.70E-OI 

i.50E-O3 

4.60E-01 

4.IOE'00 

1 80EH)I 

I.30E-H30 

1 I8E-03 

l.g0E-K)l 

6-80 E-OO 

9.80E-K)0 

1.69E-̂ 04 

J.67E*OI 

8.70E-O2 

2.56E-KJ2 

3.OOE-02 

S.40E*O0 

3.38E-KI3 

S.SOE-OI 

4.29E*02 

2.59EK1I 

3.27E+01 

3.19EH14 

l.05E-K)l 

I.46E-01 

1 07E-H)2 

2.39E-K)0 

9 S9E-H)3 

l.l7E-»02 

3SIE-01 

7.87E-K)l 

5 43E-KI4 

9.30 E-K) I 

6S1E^3 

1 59E-K)] 

3.98E-0I 

7.01EH1I 

3 73E-K)3 

4 00E-K)0 

6J1EH)3 

9J0EWDI 

2.84E+02 

7.80E*<I4 

3.10Et01 

4J0E*O0 

1.60E+04 

l.60E-K)2 

NA 

;.30E-K)2 

NA 

].I0E-K)3 

i 30E-K)4 

NA 

NA 

160E-H)3 

7.80E-K3O 

1.60E*O3 

NA 

3-90E-02 

NA 

7.80E-KH 

2 J 0 E ^ 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NA 

NA 

NA 

NA 

NA 

4.00E+O6 

NA 

NA 

NA 

NA 

4.00EHI2 

8.00E-K)3 

NA 

NA 

NA 

1.00E^6 

NA 

l.00E-K)6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ADI 

NA 

NA 

NA 

NA 

RSL 

ADI 

NA 

NA 

NA 

ADI 

NA 

ADI 

NA 

NA 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

NSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 

Ni/r 
BSL 

BSL 

PF,SnCIDES/PCBS 1 

7:..SJ.K 

7:..vvv 

ifi-:o.'. 

i i .M . i - i ' . . ' ; - ' ; 

• i . 4 - . n i ) n 

a J - I I D I : 

4 .4 .1 )1 )1 

l- i»l,>MllI.nLil l 

;.iviF.-04 

.1.71n;-04 

n nni-.-od 

.\Mii;-04 

J 

J 

J 

J 

.l.iVlE-fl.l 

2.20E-n? 

fi 40E-02 

2 50E-(M 

i 

1 

mpAg 

mg/Lg 

mg/kg 

mg/V? 

MP-SD-ll 

MP-SD-ll 

MP-SD-11 

MP-SD-13 

4/6 

5/6 

4/6 

1/6 

2.00E-03-4.30E-03 

2.00E-O.1-4.30E-03 

2.00E-0.1-4J0E-03 

4.00E-0.1-4.30E-03 

3.60E-O3 

2.20E-02 

6.40E-02 

2.S0E-M 

3.SOE.02 

3 50E-02 

2 63E-01 

:.70E*Ol 

1.90E-^1 

1.90E+01 

4.70 E-^: 

C 

C 

c 
N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

BSL 

DSL 

BSL 

BSL 

SEMI-VOLATILE ORGANIC COMPOUNDS | 

HJ-c/..; 

ms.ijs.: I ' l i c u . l 

;dtiL-(it 

s.ooH-o: 

J 

J 

r-,7.f,J.l , 

i:7-iK.J 

A ^ - c u m ; 

r e i n i L - h l . m i c i l i c i v 

l.20i:-03 

coo iMn 

J 

1 

:40E-oi 

5.OOF-02 

i 

i 

mpAg 

i nD /k j . 

:.4or.o2 

6 OOE-n.l 

J 

i 

mgA^ 

iH^^P 

. C:9-SD-09 

MP.SD-12 

1/6 

1/6 

4.00E-OI-4.30E-01 

4.00E-0I -4.IOE-01 

VOLATILE ORGANIC COMPOUNDS 

C29-SD-flB 

C39-Sn-09 

2/6 

. 1/6 

1.2OE-O2-1J0E-O; 

1.20E.O2- l..inE-02 

2.40E-01 

5 OOE-02 

2 40E-02 

6 OOE.03 

3.30E-01 

NA 

6.30E-HM 

2 30Et<14 

N 

N 

NA 

NA 

7.00E+04 

1.20E-K1I 

N 

C 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

[1) M.i\iiLiiiiiui'iv:i;i»niiiiiiui'Vi1 n^ sLri;i;iiiHi mliK 

(l l IViLL-ii-iml liiliiL-; ,iiv ').'•/. I IP1.< L;ikiil:iiL-il iKii^ rtici\-iiLi; il.iin ih'in ICI' Kl". \'>'>Sr.Yi. ll:ii:kgmiutl inlii:s nn; \M iii:tidcd ns [iflii nftht: COPC selL-Liionprvteis 

(-11 .'̂ L'ltciiin^ I.-iiLiiy VJIIK; . l.ikLiiininiliSri'A R ĵgum Ml HJfk-ll.Kcil IKIK <1 r.ililc. USlil'A. Octitlicr ]0(17. For iiin-i:niviiiigciK. vnlie ilituvni kcitnnl in 1/1(1 ilic rcsklciiinl wil RDC vulie For carciiiigem tlie vflli« <hoivii K 

ojiLiliKiliL' iv^idL-iaLiKinl HIK v;iin:. I n JILO'IOH Mr W i i w n I;\|II'MUV<. ilif n-MiIiiiip vahc- ILIVC hwii iitroiwd hy 11 Ii*tli>riiricii 

(•̂ 1 H.iii,iiiilk.- CLIIL:- SckL-ii.'!! Hwi' i i . ASl. - Aliivc ."icrecning Ti>\ii;ity U v d 

0;lcli.>ii Ri;.i<»ii IISl, - Oclow Sin;ciiU¥ T,>xici[y l.cvcl 

NUT -̂  Es^ciBwl Niimcu 

NSL-NoS^rvcni i tU-^cl 

ADI - Allowable Daily l iukc (FDA) 

mg/kg - miUignum per k ibgnm 

ARAR/TDC - Applicable or Relcvnni and Appiupriaie Requiremert/To Bc Consklcred 

C - Carcmogcnic 

COPC - Chemioit of Poicnial Coixem 

N - Noii-r«n;iivgciiic 

NA - Noi Applicable 

RSL - ResidciBuil Screaiing Uvel (USEPA Region III) 

* - DnpLjoniennnlyse) u rc\ withincoitrol limits. 

R-Val tK L l̂cM thaii the reportu^ limn (RL)biE greater than the metliod detection Lmit (MDL). 

J - Vahu is eiiimaied. 

K - Reponed vali« mny Iw t>ia«d lugh. 
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Mal i iu 
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,. 
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TABLE 4-2.6 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT IN\XSTIGAT10N AREA 

SMOKE GENER/\TOR DEBRIS AREA - SEDIMENT - INDUSTRIAL 

C A ^ N i u i . k r , „ „ „ „ „ 

'JK'J.Vl N i m - l v i L - o K 

C i ' i K C i i i n i i i i i i i 

4 ' j o i ; - o : 

Miiiiitnnii 

Qiifllifici-

J 

MnMimnn 

CoiKeiBniiii>n 

Mfl<(inimn 

OiLilit"ier 
UriM. 

l.^CJit)iiti i^f Maximian 

Coi tc i i tn t ion 

Deicciion 

Frequcicy 
Range of Detection Linut i 

EXPLOSIVES 

'I90E-O2 1 J 1 inp/kp MP-SD-12 1 1/6 i l.OOE-01-I.60E-01 

Concertration 

Used for Screening 

4.90E-02 

BackgroiB»l"' 

Value 

N A 

Screecang'" 

Toxiciiy Value 

Poterttfll 

ARAR/TBC 

ValiK 

Potctttial 

ARAR/TBC 

Somw 

COPC 
Flag 

5. iOE'02 N N A N A N o 

- ^ •• 

Ratiomle f o r ' " 

Coiuminan 

Deletion or Selectioi 

BSL 

INORGANICS 1 

7J2').'JI1-.^ 

7-i-in.u.-o 

74an.in.. ' 

•74-ni..i'j-3 

7.1JI1.J1-7 

7JJ(l-7(i.; 

73.1I1--17-1 

pjJI l .JK-J 

7JJ[i-5(l-K 

7av).n')./. 

7J1').'J2-I 

7-nv-'J5-a 

7JV)-W-.'i 

741<J-V7 f. 

; j j [ i - i p . ( i 

; j . ;n.i i ' ;-7 

77«2.4'j-2 

;JJ(1.:^..^ 

7-IJO./0 : 

l lAlUUt.f, 

A I n 111! 11:11 

A H i i u i i P . -

A1 S f l l i l 

I L i r i i u i i 

I W i v l l i i m i 

C n k i i s n 

C l i m i n i i o i i 

C V N i l i 

C i T l ^ i 

l lV I I 

1 L.11I 

M n - i * ; < i i o i i 

M n i ^ i / i t - i L 

M L - a m v 

N i i k c l 

1*1-1.1 "111111 

S L ' I L I I I I D I I 

S n i l i i u i i 

V . i i v i J n u i i 

/ l i t 

.1.29r.'02 

4 r,oi-:-n 1 

yOOlMH 

4.20i;-oo 

I.IOH-OI 

5.7aF..ftl 

i.sdF.'im 

2 fj iF-n 1 

1.401".'fin 

i.97i;*o.i 

.VlfiFi'flO 

1 .19R'02 

2 . I 5 F : ' 0 I 

.1 oor.-n: 

3.40F-OI 

i .7 i i ; -o i 

.1 50F-0I 

i.74F;pfi2 

1 Jllh'OO 

1 (nr-oi 

n 
n 
D 

B 

n 
n 
H 

J 

K 

B 

B 

B 

n 
K 

13 

n 
J 

3.S0E*O3 

4 60n-0l 

4.I0E-OT 

1.80 E-01 

I.SOE'OO 

1.I8E-01 

I.8nE-{l| 

6.anE-fio 

9 80E'nO 

1.69 E-04 

567E*0I 

S.70E'02 

2 56E-fl2 

l.OOE-02 

5.4nEH)0 

l..iaF-fl2 

5.iOi;.oi 

4 29E*fl2 

2 59K-OI 

3 27E'0I 

n 

B 

J 

• B 

S 

• K 

B 

n 
n 
K 

H 

mg/kg 

mg/kg 

mgAg 

mo/kg 

i i ieAg 

mg/kg 

mgAg 

mgAg 

mgAg . 

mgAg 

m&/kg 

mgAg 

m ^ g 

mgAg 

mgAg 

mgAg 

riLgAg 

mgAg 

. me^e 
mgAg 

MP-SD-11 

MP-SD-13 

MP-SD-13 

MP-SD- l l 

MP-SD-12 

C29-SD-09 

MP-SD-1.1 

MP-SD-13 

MP-SD- l l 

MP-SD-13 

MP-SD- l l 

MP-SD- l l 

MP-SD-13 

MP-SD- l l 

MP.SD-13 

MP-SD- l l 

MP-SD-13 

C29-SD-08 

MP-SD-n 

C29-SD.09 

6/6 

. 1/6 

4 /6 

6 /6 

4 /6 

6^6 

6 /6 

6 /6 

6 /6 

6 /6 

6 /6 

6 /6 

6 ' 6 

1/6 

6 /6 

6 /6 

1/6 

6 /6 

616 

6 /6 

2.30E-00-8.IOE-ff l) 

3 80E-01.7OOE-OI 

7.30E-0I-9J0E-OI 

3 OOE-02-S.OOE-O: 

1 20E-O2-:.OOE-O2 

4.20EKKl-1.04E-f) l 

l.OOE-OI-1.30E-OI 

1 IOE-f l l - : .30E-OI 

1 IOE-01-2 OOE-OI 

3.20E+O0 - 3.40EH)0 

2(50E-f l l -3 40E-01 

2.70E-KB-1.20E-OI 

4.00E-02 - 9 OOE-02 

I.7OE-O2-2.OOF.-O: 

2.0OE-fll-2.3OE-Ol 

2.60E-00-4 20E'O0 

4 70E-01-S80E-01 

2.93E-f l l -6.78E-K)l 

1 IOE-01 •2.90E-OI 

9 0OE-O2-I70E-OI 

3.30E+O3 

4.60E-0] 

4.IOE'00 

l.80E-K)l 

I.50E-O0 

I.I8E-03 

l.BOE+Ol 

6 80E-O0 

9 80E-K10 

1.69E-K)4 

5.67E-K1I 

8.70E-K)2 

2.36E*02 

3.00E-02 

3.40E-KM 

3.38E-02 

5.30E-01 

4.29E-02 

2.39EH11 

3 27E-K)1 

3.19Et04 

1.03 E+01 

l.46Et01 

l.07E-K)2 

2 . 3 9 E - ^ 

9 39E-K)3 

l . l7E-^2 

3 5 IE-01 

7 87E-K)I 

3.43 E-^4 

9 - 5 0 E ^ l 

6-3IE-^3 

1.59E-03 

3.9gE-OI 

7.01 E-01 

3.73E'03 

4 . 0 0 E - ^ 

6 31E-03 

9.30E-O1 

3 B4E-02 

I.OOEH36 

4.IOE-mi 

l.90E*01 

2.00E-H)3 

2.00E*O3 

N A 

3.I0E+O3 

N A 

4.10E+04 

7.20E-K)3 

NA . 

N A 

2.00E+O4 

1.00E-H3I 

2.00E+O4 

N A 

S.10E-H)3 

N A 

1.00E-H)3 

3.10E-K)3 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N A 

N A 

N A 

N A 

N A 

4.00E-K)6 

N A 

N A 

N A 

N A 

1.00E-K13 

g.OOEtOS 

N A 

N A 

N A 

l.OOE+06 

N A 

l.OOE+06 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A . 

N A 

N A 

I S L 

A D I 

N A 

N A 

N A 

A D I 

N A 

A D I 

N A 

N A 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No . 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

NSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 

NUT 

BSL 

BSL 

PESTICIDES/PCBS | 

7?-.>-I-X 

7 :•.>.>-') 

V I - : • ) • - . 

iirr.-cvif 

i - I ' - D D l ) 

- 1 4 - i > i ) i : 

- 1 4 ' - D D T 

1 i i l i ' M i l l n i i l i 

2 (M-.m 

\ 7111-:.n4 

K OOE.OJ 

?.i0F-n4 

J 

J 

J 

J 

3 60E-ft.l 

2.20E-O2 

6.40E-n2 

2 50E-(1J 

J 

J 

mgAg 

mgAg 

mgAg 

mgAg 

MP-SD- l l 

MP-SD- l l 

MP-SD-l l 

MP-SD-13 

4 /6 

3/6 

4 /6 

1/6 

2flOE-03-4 30E-03 

2 OOE-03 - 4 30E-03 

2.O0E-03-4.30E-O3 

4.00E-03-4.30E-03 

3.60E-O3 

2.20E-0: 

6.40E-02 

2.30E-O4 

5.30E-O2 

3.S0E-O2 

2.63E-OI 

1.20E-K)2 

8.40E-KH 

8.40E-K}1 

6.10E-*O3 

C 

C 

c 
N 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

SEMI-VOLATILE ORGANIC COMPOUNDS | 

K-i-6/-: 

i i iK- ') .^: 

l ) n : i l i v l p l i i l t i L i k -

I ' h c i t i l 

r,7.M-i 

i : 7 . iH - j 

Aci:u>i»: 

! \ : l i ; i<. l i l .>u>i.Hi i ;n: 

2 4(iE-fll 

^.ooi;-02 

i.:oi:-n2 

C (lOli-O.t 

J 

J 

2.40E-0I 

5.00E-O2 

J 

i 

mgAg 

mfiAp 

C29-SD09 

MP-SD-12 

1/6 

1/6 

4.O0E-0I-4JOE-O1 

400E-OI-430E-01 

VOLATILE ORGANIC COMPOlfNDS 

J 2 40E-O2 

6.00E-O3 

J 

J 

mgAg 

moA'c 

• C29-SD-08 

C29-SD-09 

2/6 

1/6 

1.20E-02-1.30E-O2 

1 20E-f l2- l 30Efl2 

2.40E-0I 

S.O0E.O2 

2.40E-02 

6 00E^3 

3.30E-OI 

N A 

8.20 E+03 

3.10E+O3 

N 

N 

N A 

N A 

9.20E-H)3 

5 J 0 E ^ 1 
N 

- X 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

No 

No 

No 

1 No 

BSL 

BSL 

BSL 

BSL 

(21 ^(: i \ i l1 l lJn.v 

(1) IWk-n-iDVls 

(J] Si:iVi.'iiiiig I r 

1,1 i l i f i i i l i w i i i l -1 

(S) k i r u . m l t C . n 

VL-nllTHIl'IIILa 

il iw^,ii i:95".l, 

iL i ivVnhic-

1 RIK- vnlik: 

l is 

Insscivcimiginl ik; 

1 I'l,-. t i i k u b i a l ii-'iin! 

i i U i i l n n i i l l S I - T A K c i 

l.'iii:i.'<<iutt lor ^(.'illiiii: 

clcivivcd.ni.i mmi ICT KE iy9Ja.h RackgminiJ valiKs arc nn ui;liiitcd aspan ofilieCOPC selectionproccti. 

ion 111 Knk-Bns.;dlRn('^)T.i|ilc. USEPA, Ociolxir 2007 For miKaiciaigens, vahe ^iKuvn is eqiml to 1/10 the iniiKtnal soil RBC value. For carcinigcisilK vahie shown is eqml 

t f.ipo-iiuvs. llic resiJting vfllM:s luivc Ivcn in:reascd try a facior 01'tea 

SclL'iTiiim Rcnvn: ASL » Ahive Screettii^ Toi.iciiy I-cvel 

Dcldii'ii Ri;.i«in BSL - Below Screcring Toxicity Uvel 

NIJT - Ei^cisial Nirtricis 

NSL ' No ."^i:If 

'rntilo^uiraiil l 

ring l.e 

ADI - AUowable Daily Iidake (FDA) 

mg/kg - miUignum per IdJogram 

ARAR/TBC ' Appbcable or Relevan and Appropriate Requiremcn/To Bc Considered 

C - Caitinogenic 

COPC - Cliemical of Poicrtial Concem 

N - NotvCarcinogeiac 

NA - Not AppUcable 

ISL - IndiKtrial Screening Level (USEPA Region IID 

' • Difticaie analyses u nol uiihinconml limili. 

8 - Vahtt is le.u than the reponii% limit (RL) IM greaier than the method detection Ibnit (MDL). 

J • ValiK is csitmaied. 

K - Reponed vnliK nny he liiased high. 
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TABLE 4-1.7 

O C C U R R E N C E . DI.STRIRUTION AND .SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT DJV E.ST I GATION AREA 

SMOKE GENER, \TOR DEBRIS AREA - SURFACE WATER 

CA-^NumbLT 

7d;9-9(i-.'; 

74J|I.V.-(1 

74411.I'M ' 

74-111.41.7 

74-1(1.70.: 

7JU(l.J7-.l 

7JJn-JK.4 

TJJII 511.R 

:-]-.'JR'J-6 

74V;i)2. | 

74 TJ.').-;.4 

74-'J '1 ' , . . ; 

7 j ; i j . i j : . f , 

74JI1.112.I1 

74JIM1').7 

77S2-1'J-; 

7Jjn.:2-4 

74411.2."-> 

7J4I1.C2-2 

^jjiLi-.r.-i--

CllClllit.ll 

Alumiiiuin 

Aiiliniony 

n.ii-iuiii 

l la>lliuiii 

f .ili,iuiii 

C luniiiium 

CohiiH 

fonrx.. 

Non 

1 LMd 

M;it'iiL".iuiii 

M;iiii';iiiL".L; 

McKUiy 

Nickel 

roi;i..iuiii 

"iclcinuiii 

Sil\ui 

Sixlium 

V;iii,nliuiii 

Zinc 

Mi i i in iu in ' " 

CoiiL-cmniiitMi 

Minimum 

Qualifier 

• I.3.1E-02 

:6 f lE-no 

i ; i r - : - o i 

2.00F..01 

1 . i i r ' n 4 

i.60L-01 

7.10F..01 

I.OllE-OO 

i . ; 3E -o ; 

1 6ii i;-oo 

9.R7r..().l 

. i . in i i 'Oi 

1 (i(ir--ni 

1.701-.'()0 

4 |6[:..01 

2.4or.-oo 

9.1.^K-nl 

4.171-:-(14 

l . l i l M l O 

.i.20i;-oo 

K/K 

n 
D 

D 

R 

B 

n 

B/ 

[. 

n 

nra 

11 

13 

n/n 

B 

n/n 

B 

Ma.\imum"' 

Concetitniiion 

4.l)0E*03 

2.60 E-00 

4.7iE-01 

2.00E-01 

i.20E-04 

5.80E-n0 

:45E-00 

8 1 iE-OO 

4.43E-03 

7 23F.-00 

I.35E-05 

.1 IOF:-02 

i OOE-OI 

6.9iE-00 

4.74E-n4 

2.4nE^00 

9 35E-OI 

104E*06 

1.17F,-̂ 01 

4.16E*ni 

Mavimum 

(JuaUticr 

/ 
B 

B'B 

B 

/ 
B 

B/B 

B/B 

/ 
/ 
/ 
B 

13/B 

/ 
B 

B/B 

/ 
B 

B 

Llniis 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L • 

ug/L 

ug/L 

ugn. 

ufi/L 

ug/L 

ug/L 

ug/L 

UgA. 

ug/L 

ug/L 

ug/L 

Lficalitin of MaMmum 

Coticcntniiion 

Dclooion 

Fitquency 
Range of Detection Limits 

[NORGANICS-TOTAL 

C29-SW-Og-Rl 

M P - S W - 1 3 - R : 

C29-SW.0g-Rl 

C29-SW-08-R1 

C29-SWJ8-RI 

MP-SW-13-R1 

C29-SW.08-RI 

C29-SW-08-RI 

C29.SW-0g.Rl 

C29-SW-08-RI 

C29-SW-08-R1 

MP-SW-15-RI 

MP-SW-I1-R2 

C29-SW.08-RI 

C29-SW.08.R1 

C:9-SW.08-R2 

C;9-SW-09-R 1 

C:9-SW-08-Rl 

MP.SW.I3-R1 

MP.SW.IS-Rl 

\ y \ 2 

• 1/12 

\ y ] i 

1/12 

12/12 

9/12 

6/12 

10/12 

l i ' 12 

5/12 

12/12 

12/12 

1/12 

9/12 

12/12 

I/I2 

1/12 

12/12 

10/12 

12/12 

I.51E+01 -3.57E-01 

2.30E+O0-3.I0E-O0 

200E-O1-30OE-01 

8.00E-02.2.00E-01 

2 g 0 E H l l - 4 60E*0l 

5.00E-01-700E-01 

5.00E-01 . 1.00E*00 

7.00E-01-900E-01 

1 72E*0I -2B3E-01 

1 30E+00 - 1 90E*00 

1 gOE+01 -5 30E-01 

2.00E-01-SOOE-01 

1 OOE-OI -1 OOE-OI 

9.00E431-1.40E-00 

1 30E*01 -186EK)I 

2.30E-00-3 20E*00 

6.00E-OI . 1.20E'O0 

I .16E-02. ! .02E^3 

7.00E43I- 1.30E--00 

600E-OI-1.90E-O0 

Concentration 

Used for Screen ing 

4.00E-K13 

2.60E+00 

4.75E+OI 

2.OOE-OI 

5 20E+O4 

S.80E+flO 

2.45E+00 

8 15E+00 

4.43E+03 

7.25E+00 

1.35E-05 

3.10E-02 

1.00E431 

6.95E-00 

4.74E-^04 

2.40E+OO 

9.35E-01 

1.04E*06 

1.17E-01 

4.16E-K)1 

Bacliground'" 

Vahjc 

3 . 7 : E + 0 3 

2.50E+OI 

9.g9E-OI 

2.50E*O0 

8.49EM)4 

1.42E-01 

2.S0E-KH 

1.25E-OI 

5.86E-'03 

l.97E+0t 

2.29E+OS 

4.81EH13 

6 60E-0I 

2.37E-0I 

I.06E-05 

7.10E-00 

5.00E-O0 -

2.01E'06 

2.50 E-01 

7 80E-OI 

Soeoi ing" ' 

Toxicity Value 

3.70E+O4 

1.50E+01 

7.30E+03 

7.30E+01 

NA 

l.lOE+02 

NA 

L50E+03 

2.60E-04 

NA 

NA 

7.30E+02 

3.70E+00 

7.30E+02 

NA 

!.80E*O2 

I.80E+O2 

NA 

3.70E+OI 

1.10E-'04 

N 

N 

N 

N 

N 

N 

N 

N 

- N 

N 

N 

N 

N 

N 
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NA 

NA 

NA 

NA 
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NA 

NA 

NA 

NA 
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NA 

NA 

NA 
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NA 
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NA 

NA 
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NA 

NA 

NA 

NA 
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NA 

NA 

NA 

NA 

AL 
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NA 

NA 

NA 
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NA 

NA 
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NA 

NA 
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Rag 

R i l i o i u b f o r " ' 
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SdcctioQ 

1 
No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

BSL 

BSL 

BSL 

BSL 

NUT 
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NSL 
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BSL 
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BSL 
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SEMI-VOLATILE ORGAMC COMPOUNDS 

UgA. 

UgA. 

C29-SW-09-R1. 

MP-SW-IS-RI 

3/12 
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l.OOE^Ol -l.OOEM)! 

1.00E-K)I-1.00E-K)I 

7.20E-02 
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NA 

NA 

NA 

NA 

NA 
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C 

C 

c 
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c 
N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No 

No 

No 

No 

No 
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BSL 
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NA 

NA 

NA 
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2.60E+O1 
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N 

C 

NA 

NA 

NA 

NA 

NA 

NA 
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No 

No 
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u'nicre.xixi^urc-;. llic resulting value?; have twai increased by a laciornr tm. 
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L - Reported value may bc biased low. 
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TABLE 4-3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - SURFACE SOIL - RESIDENTIAL 

Scenaiio Timeframe: Cunent/Future 

Medium: Soil 

Exposure Medium: Suiface Soil 

Exposure Point: Smoke Generator Debris Area 

Chemical ofPotential 
Concem 

Units 
Anthmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Aluminum 

Aisenic 

Chroiniuin 

Iron 

Manganese 

Vanadium 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

•1.41 E+04 

5.33E+00 

2.65E+0I 

2.24E+04 

2.44E+02 

3.44 E+01 

2.33E+04 

6.0IE+00 

3.05 E+01 

2.66E+04 

3.91E+02 

4.I7E+0I 

I.75E+04 

6.40E+00 

3.20E+01 

2.98 E+04 

4.28E+02 

4.09E+01 

J 

L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.75E+04 

6.01E+00 

3.05 E+01 

2.66E+04 

3.91E+02 

4.09E+01 

Maximum 

95%UCLM-N 

95%UCLM-N 

95%UCLM-N 

95%UCLM-G 

Maximum 

UCLM>Maximum 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

UCLM>Maximum 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95%UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution. 

95%UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for nonnal distributions. 

UCLM>Maxiinum indicates that the recommended 95 UCLM exceeds the maximum detected value, therefore the maximum detected value is used. 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposuie point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 4-3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - SURFACE SOIL - INDUSTRIAL 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Suiface Soil 

Exposure Point: Smoke Generator Debris Aiea 

Chemical ofPotential 
Concern 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Arsenic mg/kg 5.33E+00 6.01 E+00 6.40E+00 mg/kg 6.01 E+00 95%UCLM-N Regional Guidance 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95%UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test for nonnal distributions. 

Definitions: 

95 UCLM = 95 percent upper confidence liinit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 4-3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - TOTAL SOIL - RESIDENTIAL 

Scenario Timeframe: Cuixent/Future 

Medium: Total soil 

Exposuie Medium: Total soil 
Exposure Point: Smoke Generator Debris Area 

Chemical of Potential 
Concern 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Aluminum 

Ai-senic 

Chiomium 

Iron 

Manganese 

Vanadium 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.41 E+04 

5.33E+00 

2.65E+01 

2.24 E+04 

2.44E+02 

3.44 E+01 

2.33E+04 

6.01 E+00 

3.05E+01 

2.66E+04 

3.91E+02 

4.17E+01 

1.75E+04 

6.40E+00 

3.20E+01 

2.98E+04 

4.28E+02 

4.09E+01 

J 

L 

mg/kg 

mg/kg 

mg/kg 

itig/kg 

mg/kg 

mg/kg 

1.75E+04 

6.01 E+00 

3.05E+01 

2.66E+04 

3.91E+02 

4.09E+01 

Maximum 

95%UCLM-N 

95%UCLM-N 

95%UCLM-N 

95%UCLM-G 

Maximum 

UCLM>Maximum 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

UCLM>Maximum 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95%UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution. 

95%UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student's t-test fornormal distributions. 

UCLM>MaximuiTi indicates lhat the recommended 95 UCLM exceeds the maximum detected value, therefore the maximum detected value is used. 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram • 

USEPA = United States Environmental Protection Agency 



TABLE 4-3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - TOTAL SOIL - INDUSTRIAL 

Scenario Timeframe: Cuirent/Future 

Medium: Total soil 

Exposure Medium: Total soil 

Exposure Point: Smoke Generator Debris Area 

Chemical ofPotential 
Concern 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Quahfier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

INORGANICS 

Arsenic mg/kg 5.33E+00 6.01 E+00 6.40E+00 mg/kg 6.01 E+00 95%UCLM-N Regional Guidance | 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

95%UCLM-N- indicates that.the 95 percent upper confidence limit on the mean is based on the student's t-test for nonnal distributions. 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = nol applicable 

mg/kg = milligrams per kilogram 

USEPA = United Stales Environmental Protection Agency 





TABLE 4-3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - SEDIMENT - RESIDENTIAL 

Scenario Timeframe: Cuirenl/Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Smoke Generator Debris Area 

Chemical ofPotential 
Concern 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

No COPCs 



TABLE 4-3.6 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - SEDIMENT - INDUSTRIAL 

Scenario Timeframe: Current/Future 

Mediuin: Sediment 

Exposure Medium: Sediment 
Exposure Point: Smoke Generator Debris Area 

Chemical ofPotential 
Concern Units 

Arithmetic 
Mean 

95% UCLM 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

No COPCs 



TABLE 4-3.7 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
SMOKE GENERATOR DEBRIS AREA - SURFACE WATER 

Scenario Timeframe: Cuirent/Future 

Mediuin: Suiface water 

Exposure Medium: Surface water 

Chemical ofPotential 
Concern 

Units 
Arithmetic 

Mean 
95% UCLM 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

Reasonable Maximum Exposure 

Medium EPC 
Value 

Medium EPC 
Statistic 

Medium EPC 
Rationale 

VOLATILE ORGANIC COMPOUNDS 

1,1,2,2-Tetrachloroethane ug/L NA NA l.lOE+00 J ug/L • l.lOE+00 MaximuiTi Low % 1 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs are presented in Appendix B. 

Low %Detecls indicates low percentage of detects. 

NA = Not Applicable 

Definitions: 

95 UCLM = 95 percent upper confidence limit ofthe mean 

EPC = exposure point concentration 

NA = not applicable 

mg/kg = milligrams per kilogram 

USEPA = United States Environmental Protection Agency 



TABLE 4-4.1 
VALUES USED FOR RESIDENT ADULT DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Mediuin: Soil 
Exposure Medium: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration-Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
ing/day 
day/yr 

yr 
yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm^/event 

mg/cm^ 
unitless 
event/yr 

yr 
yr 
kg 

days 
days 

kg/mg 

mg/m'' 

m /̂hr 
hr/day 
day/yr 

yr 
yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
100 
350 
30 
24 
70 

10,950 
25,550 
1.OE-06 

Chemical-Specific 

5,700 

. 0.07 
Chemical-Specific 

350 
30 
24 
70 

10,950 
25,550 
I.OE-06 

Chemical-Specific 

0.83 
24 

350 
30 
24 
70 

10,950 
25,550 

RME 
Rationale/Reference 

Chemical-Specific 
U.S. EPA I991a,b 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA I991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 1997a, 2004 
U.S. EPA 2004 

U.S. EPA 1991 a,b 
U.S. EPA1991a,b 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA 199Ia,b 
U.S.EPA199!a,b 
U.S. EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

Chronic Daily Intake (CDI) (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (BW x AT) 

Note : BPJ = Best Professional Judgment 



TABLE 4-4.2 
VALUES USED FOR RESIDENT CHILD DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium; Soil 
Exposure Medium: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration iri Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm'/event 

mg/cm^ 
unitless 
event/yr 

yr 
kg 

days 
days. 

kg/mg 

mg/m 

in^/hr 
hr/day 
day/yr 

yr . 
kg 

days 
days 

RME Value 

Chemical-Specific 
200 
350 
6 
15 

2,190 
25,550 
1.OE-06 

Chemical-Specific 

2,800 

0.2 
Chemical-Specific 

350 
6 
15 

2,190 
25,550 
1. OE-06 

Chemical-Specific 

0.35 
24 

350 
6 
15 

2,190 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA 1991a,b 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991 a,b 
U.S. EPA 1991 a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA 199Ia,b 
U.S. EPA 1991a,b 
U.S. EPA 1991 a,b 
U.S. EPA 1989a 
U;S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS X EF X ED X CF / (BW x 

CDI (mg/kg/day) = 

CA x IR X ET X EF x ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judginent 



TABLE 4-4.3 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SURFACE SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Mediuin: Soil 
Exposure Medium: Surface Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposuie Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS . 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cmVevent 

mg/cm^ 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m^ 

m'/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
50 
52 
8 

45 
2,920 
25,550 
1.OE-06 

Chemical-Specific 

2,900 

0.20 
Chemical-Specific 

52 
8 

45 
, 2,920 

25,550 
1.OE-06 

Chemical-Specific 

0.63 
4 
52 
8 

45 
2,920 
25,550 

RME 
Rationale/Reference 

Chemical-Specific 
BPJ(l) 
BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 (2) 

U.S. EPA 2004 (2) 
U.S. EPA 2004 (2) 

BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ (3) 
BPJ (3) 
BPJ (3) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS x CR x EF X ED x CF / (BW x AT) 

CDI (mg/kg/day) = 

CS x SA X AFx ABS X EFx EDx CF/ (BWx 

CDI (mg/kg/day) = 

CA X IR X ET X EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental soil ingestion rate is assumed to be half that of a resident. 
(2) Assumes exposure similar to that of resident child. 
(3) The exposure frequency is based on best professional judgment, assuming that the trespasser would visit the site approximately 2 days/week for 6 months ofthe year for 
4 hours per day. The exposure duration is based on the age range evaluated (8-16 years of age). 



TABLE 4-4.4 
VALUES USED FOR CONSTRUCTION WORKER DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF . 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

mg/cm^ 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m^ 

m /̂hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
480 
250 

1 
70 
365 

25,550 
1.OE-06 

Chemical-Specific 

3,300 

0.3 
Chemical-Specific 

250 
1 

70 
365 

25,550 
1.OE-06 

Chemical-Specific 

4.8 
8 

250 
1 

70 
365 

25,550 

RME . 
Rationale/Reference 
Chemical-Specific 
U.S. EPA1991a,b 
U.S.EPA1991a,b 

BPJ(l) 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991a,b 
BPJ(l) 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
U.S. EPA1991a,b 
U.S.EPA1991a,b 

BPJ(l) 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF /(BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = 

CA X IR x ET X EF X ED /(BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment 
(I) Construction events are assumed to extend for up to one year total in duration. 



TABLE 4-4.5 
VALUES USED FOR COMMERCIAL WORKER DAILY SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Commercial Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Inhalation 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Units 

mg/kg . 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm /event 

mg/cm' 
unitless 
event/yr 

yr 
kg 

days' . 
days 

kg/mg 

mg/m 

m /̂hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
50 
250 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

3,300 

0.2 
Chemical-Specific 

250 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

0.833 
8 

250 
25 
70 

9,125 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA1991a,b 
U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
BPJ 

U.S. EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X /VBS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = 

CA X IR X ET x EF X ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgement 



TABLE 4-4.6 
VALUES USED FOR MAINTENANCE WORKER DAILY SURFACE SOIL INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timefi'ame: Current 
Medium: Soil 
Exposure Medium: Surface Soil, Air 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Inhalation 

Code 
CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS • 
EF 
ED 
BW 
AT-NC 
AT-C 
CF 

CA 

IR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C . 

Parameter Definition 

Chemical Concentration in Soil 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Soil 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Chemical Concentration in Air 

Inhalation Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averting Time - Cancer 

Units 

mg/kg 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
mg/kg 

cm'/event 

mg/cm 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

mg/m' 

m'/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

RME Value 

Chemical-Specific 
50 
50 
25 
70 

9,125 
25,550 
l.O.E-06 

Chemical-Specific 

3,300 

0.2 
Chemical-Specific 

50 
25 
70 

9,125 
25,550 
l.E-06 

Chemical-Specific 

2.5 
8 

50 
25 
70 

9,125 
25,550 

RME 
Rationale/Reference 
Chemical-Specific 
U.S. EPA1991a,b 

BPJ(l) 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ(l) 
U.S.EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
U.S. EPA 1991 a,b 

BPJ(l) . 
U.S. EPA 1991 a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x 

CDI (mg/kg/day) = 

CA x IR X ET X EF x ED / (BW x AT) 

AT) 

Note : BPJ = Best Professional Judgment 
(I) Assumes the maintenance worker performs maintenance and groundskeeping activities day/week for the entire year, with 2 weeks vacation. 



TABLE 4-4.7 
VALUES USED FOR RESIDENT ADULT DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 

CR 
ET 
EF 
ED-NC ' 
ED-C 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Penneability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

y 
y 
kg 

days 
days 
mg/L 

cm^ 
cm/hr 
hr/day • 
day/yr 

yr 
yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.05 

2 
52 
30 
24 
70 

10,950 
25,550 

Chemical-Specific 

18,000 
Chemical-Specific 

2 
52 
30 
24 
70 

10,950 . 
25,550 

0.001 

RME 
Rationale/Reference 

Chemical-Specific 
U.S. EPA1989a(l) 

BPJ (2) 
BPJ (2) 

U.S. EPA1991a,b 
U.S. EPA I991a,b 
U.S.EPA199Ia,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004a 
Chemical-Specific 

BPJ (2) 
BPJ (2) 

U.S. EPA1991a,b 
U.S. EPA I991a,b 
U.S.EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 

CW X CR X ET x EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) The event frequency and exposure frequency are based on best professional judgment assuming that the adult would wade in the area for 2 days per week for 6 months 
per year for up to 2 hours per day. 



TABLE 4-4.8 
VALUES USED FOR RESIDENT CHILD DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
ET' 
EF 
ED 
BW 
AT-NC • 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water, 

Surface Area for Contact 
Permeability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 
cm" 

cm/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.01 

2 
52 
6 
15 

2,190 
25,550 

Chemical-Specific 

6,600 
Chemical-Specific 

2 
52 
6 
15 

. 2,190 
25,550 

0.001 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (2) 

U.S. EPA1991a,b 
U.S. EPA 199.1a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004a 
Chemical-Specific 

BPJ (2) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW X CR X ET X EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Bes't Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.01 L/hr. 
(2) The event frequency and exposure frequency are based on best professional judgment assuming that the child would wade in the area for 2 days per week for 6 months per 
year for up to 2 hours per day. 



TABLE 4-4.9 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Trespasser 
Receptor Age: Adolescent - Wading 

Exposure Route 

Ingestion 

Dennal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

mg/L 
L/hr 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 
cm" 

cm/hr 
hr/day 
day/yr 

y 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.05 

1 
52 
8 

45 
2,920 

25,550 . 
Chemical-Specific 

6,600 
Chemical-Specific 

1 
52 
8 

45 
2,920 

25,550 

0.001 

RME 
Rationale/Reference 
Chemical-Specific 

U.S. EPA 1989a (1) 
BPJ (2) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

BPJ (3) 
Chemical-Specific 

BPJ (2) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equafion / Model Name 

CDI (mg/kg/day) = 
CW X CR X ET X EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) ' 

Note : BPJ = Best Professional Judgment 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) The event frequency and exposure frequency are based on best professional judgment assuming that the trespasser would contact surface water 2 days per year for 6 
months per year for 1 hour per day. The exposure duration is based on the age range evaluated (8-16 years of age). 
(3) Assumes exposure similar to that of resident child. 



TABLE 4-4.10 
VALUES USED FOR MAINTENANCE WORKER DAILY SURFACE WATER INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Curent 
Mediuin: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dennal 

Parameter 
Code 

CW 
CR 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

. Parameter Definition 

Concentration in Water 
Ingestion Rate 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time-Noncancer 
Averaging Time - Cancer 
Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Exposure Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

Units 

mg/L 
L/hr. 

hr/day 
day/yr 

yr 
kg 

days 
days 
mg/L 

cm^ 
cm/hr 
hr/day 
day/yr 

yr 

kg 
days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
0.05 

1 . 
50 
25 
70 

9,125 
25,550 

Chemical-Specific 

3,300 
Chemical-Specific 

1 
50 
25 
70 

9,125 
25,550 

0.001 

RME 
Rationale/Reference 
Chemical-Specific 

U.S. EPA 1989a (1) 
BPJ (2) 
BPJ(3) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004a 
Chemical-Specific 

BPJ (2) 
BPJ (3) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW X CR X ET x EF X ED / (BW x AT) 

CDI (mg/kg/day) = 

CW X SA X PC x ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Best Professional Judginent 
(1) The incidental ingestion rate of surface water is assumed to be 0.05 L/hr. 
(2) It is assumed that the maintenance worker will contact surface water 1 hour per day, each day he is at the site. 
(3) Assumes the maintenance worker performs maintenance and groundskeeping activities 1 day/week for the entire year, with 2 weeks vacation. 



TABLE4-4.il 
VALUES USED FOR RESIDENT ADULT DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CS 
CR 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration.in Sediment 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm' 
unitless 
event/yr 

days 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
50 
52 
30 
24 
70 

10,950 
25,550 
1.OE-06 

Chemical-Specific 

5,700 

0.07 
Chemical-Specific 

52 
30 
24 
70 

10,950 
25,550 
1.OE-06 

RME 
Rationale/Reference 

Chemical-Specific 
BPJ(l ) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S.EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 1997a, 2004 
U.S. EPA 2004 

BPJ (2) 
U.S. EPA 1991a,b 
U.S. EPA I991a,b 
U.S. EPA199Ia,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 

CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF x ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to be half that of soil. 
(2) Assumes an exposure frequency of 2 days per week for 6 months per year to sediment. 

http://TABLE4-4.il


TABLE 4-4.12 
VALUES USED FOR RESIDENT CHILD DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CS 
CR 
EF 
ED 
BW 
AT-NC 
AT-C • 
CF 
CS 

SA 

AF 
ABS 
EF 
ED 
BW 
AT-NC .' 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Demial Absorption Fraction 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm' 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
100 
52 
6 
15 

2,190 
25,550 
1.OE-06 

Chemical-Specific 

2,800 

0.3 
Chemical-Specific 

52 , 
6 
15 

2,190 
25,550 
1.OE-06 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA. 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ (2) 
U.S.EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA x AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to behalf that of soil. 
(2) Based on the age range ofthe child, exposure frequency to sediment is assumed at 2 days per week for 6 months per year. 



TABLE 4-4.13 
VALUES USED FOR ADOLESCENT TRESPASSER DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Route 

Ingestion 

DeiTual 

Parameter 
Code 

CS 
CR 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Dermal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units • 

Chemical-Specific 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm 
unitless 
event/yr 
. yr 

kg 
days 
days 

kg/mg 

RME Value 

Chemical-Specific 
50 
52 
8 

45 
2,920 
25,550 
1.OE-06 

Chemical-Specific 

2,800 

3.3 
Chemical-Specific 

52 
8 

45 
2,920 

25,550 
1.OE-06 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

BPJ (3) 

BPJ (3) 
U.S. EPA 2004 

BPJ (2) 
BPJ (2) 

U.S. EPA 1997a 
U.S. EPA 1989a' 
U.S. EPA 1989a 
U.S. EPA 1989a . 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental soil ingestion rate is assumed to be half that of a "resident. 
(2) The exposure frequency is based on best professional judgment, assuming that the trespasser would visit the site approximately 2 days/week for 6 months ofthe year. The exposure 
duration is based on the age range evaluated (8-16 years of age). 
(3) Assumes children playing in wet soil. 



TABLE 4-4.14 
VALUES USED FOR MAINTENANCE WORKER DAILY SEDIMENT INTAKE EQUATIONS 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Scenario Timeframe: Current 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Maxwell Point, Other Edgewood Area 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Route. 

Ingestion 

Dermal 

Parameter 
Code 

CS 
CR 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 
CS 

SA 

AF 
ABS 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CF 

Parameter Definition 

Chemical Concentration in Sediment 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 
Chemical Concentration in Sediment 

Surface Area for Contact 

Adherence Factor 
Dennal Absorption Fraction 
Exposure Frequency 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

Chemical-Specific 
mg/day 
day/yr 

yr 
kg 

days 
days 

kg/mg 
Chemical-Specific 

cm'/event 

mg/cm' 
unitless 
event/yr 

yr 
kg 

days 
days 

kg/mg 

RME Value 

Chemical-Specific 
25 
50 
25 
70 

9,125 
25,550 
1.OE-06 

Chemical-Specific 

3,300 

0.20 
Chemical-Specific 

50 
25 
70 

9,125 
25,550 
1 .OE-06 

RME 
Rationale/Reference 
Chemical-Specific 

BPJ(l) 
BPJ (2) 

U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 , 

U.S. EPA 2004 
U.S. EPA 2004 

BPJ (2) 
U.S. EPA 199Ia,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CS X CR X EF X ED X CF / (BW x AT) 

CDI (mg/kg/day) = 

CS X SA X AF X ABS x EF x ED x CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) The incidental sediment ingestion rate is assumed to be half that of soil. 
(2) Assumes the maintenance worker performs maintenance and groundskeeping activities 1 day/week for the entire year, with 2 weeks vacation. 



TABLE 4-5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Chronic/ 

Subchronic 

Oral RfD 
Value (mg/kg 

day) 

Oral to Dermal 
Adjustment 

Factor (GI ABS) 
(1) 

Adjusted Dermal 
RfD (2) (mg/kg 

bw-day) 
Primary Target Organ 

Combined 
Uncertainty/ 
Modifying 

Factors 

Sources of RfD: 
Target Organ 

Dates of RfD: 
Target Organ (3) 

(mm/dd/yy) 

Inorganics 

ALUMINUM 
ARSENIC 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
VANADIUM 

Chronic 
Chronic 
Chronic 

NA 
Chronic 
Chronic 

I.OOE-̂ 00 
3.00E-04 
3.00E-03 
7.OOE-OI 
4.60E-02 
5.00E-03 

0.025 
1 

0.04 
0.026 

1 .OOE+00 
3.00E-04 
7.50E-05 
7.00E-01 
1.84E-03 
1.30E-04 

Central Nervous System 
Skin 
None 
None 

Central Nervous System 
Hair 

100/1 
3/1 

300/3 
N/VNA 

1/3 
100/1 

PPRTV 
IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 

7/26/2001 
6/5/2008 
6/5/2008 
7/29/2008 
6/5/2008 
6/5/2008 

Volatiles 
,2,2-TETRACHLOROETHANE Chronic 4.00E-03 1 4.00E-03 Liver 300/1 PPRTV 

NA = Not Applicable 
(1) Taken from USEPA 2004 Guidance. 
(2) Dermal toxicological values adjusted from oral values using USEPA 2004 recommended chemical-specific 

gastrointestinal absorption factors (GI ABS). RfDs are multiplied by the GI ABS. 
(3). IRIS - Integrated Risk Information System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe article provided by EPA-NCEA is provided. 



TABLE 4-5.2 
NON-CANCER TOXICITY DATA - INHALATION 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Chronic/ 

Subchronic 

Value 
Inhalation 

(RfC) 

(mg/m') 

Adjusted 
Inhalation 

(RfD) (mg/kg-
day) 

Primary Target Organ 
Combined 

Uncertainty/Modifying Factors 
Sources of RfC:RfD: 

Target Organ 
Dates (1) 

(mm/dd/yy) 

Inorganics 
ALUMINUM 
ARSENIC 
CHROMIUM, TOTAL 
IRON 
MANGANESE . 
VANADIUM 

Chronic 
NA 

Chronic 
NA • 

Chronic 
NA . 

5.00E-03 
NA 

l.OOE-04 
NA 

5.00E-05 
NA 

l.OOE-03 
NA 

3.OOE-05 
NA 

^ 1.43E-05 
NA 

Respiratory System 
NA 

Lungs and Blood 
NA 

Central Nervous System 
NA 

300/1 
NA 

300/1 
NA 

• 1000/1 
NA 

PPRTV 
IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 

7/26/2001 
6/5/2008 
6/5/2008 

7/29/2008 
6/5/2008 
6/5/2008 

Volatiles | 
1,1,2,2-TETRACHLOROETHANE NA NA NA NA NA IRIS 6/5/2008 

NA = Not Applicable 
(1) IRIS - Integrated Risk Information System. ForlRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date of the article provided by EPA-NCEA is provided. 



TABLE 4-5.3 
CHEMICAL-SPECIFIC PARAMETERS 
SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Ctiemical ofPotential Concem Absorption Factor Reference GIABS Reference Permeability Constant (cm/hr) Reference 

Inorganics | 
ALUMINUM 

ARSENIC 

CHROMIUM VI 

IRON 

MANGANESE 

VANADIUM 

NA 

0.03 

NA 

NA 

NA 

NA 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

1 

1 

0.025 

1 
0.04 

0.026 

U.S. EPA, 2004 

.U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

l.OOE-03 

1.OOE-03 

2.00E-03 

1.OOE-03 

1.OOE-03 
1.OOE-03 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

Volatiles | 

1,1,2,2-TETRACHLOROETHANE NA' U.S. EPA, 2004 1 U.S. EPA, 2004 6.90E-03 U.S. EPA, 2004 1 

NA = Data nol available. 
GI ABS = Gastroinlestional Absorption factors 
U.S. EPA, 2004a = U.S. Environmental Protection Agency, 2004. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance 
for Dermal Risk Assessment). Final Guidance. 



TABLE 4-6.1 
CANCER TOXICITY DATA - ORAL/DERMAL 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical of Potential Concern 
Oral Cancer Slope 

Factor 

Oral Absorption Efficiency for 

Dennal (GI ABS)'" 

Absorbed Cancer Slope 

Factor for Dennal '^' 
Units 

Weight of Evidence/Cancer 

Guideline Description 
Source Da te" ' (mm/dd/yy) 

Inorganics I 

ALUMINUM 

ARSENIC 
CHROMIUM,TOTAL . 
IRON 
MANGANESE 

VANADIUM 

NA 

I.50E+00 
NA 
NA 
NA 
NA 

1 

1 
0.025 

1 
0.04 

0.026 

NA 

1.50E-I-00 
NA
NA 
NA 
NA 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (ing/kg-day) 

D 

A 
D 

NA 
D 

NA 

PPRTV 

IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 

7/26/2001 

6/5/2008 
6/5/2008 

7/29/2008 
6/5/2008 
6/5/2008 

Volatiles 1 

1.1,2.2-TETR ACHLOROETHANE 2.00E-01 1 2.00E-01 per (mg/kg-day) C IRIS 6/5/2008 1 

NA= Not Applicable 
(1) Taken from USEPA 2004 Guidance. 
(2) Dennal Toxicological values adjusted from oral values using USEPA 2004 recommended chemical-

specific gastrointestinal absorption factors (GI ABS). CSFs are divided by the GI ABS. 
(3) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe 
article provided by EPA-NCEA is provided. 
PPRTV - Provisional Peer Reviewed Toxicity Value 
CAL EPA - Califomia Environmental Protection Agency 

Weight of Evidence; A - Human carcinogen 
B1 - Probable human carcinogen -
indicate that limited human data are available 
B2 - Probable human carcinogen -
indicates sufficient evidence in animals 
and inadequate or no evidence in humans 

C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 4-6.2 
CANCER TOXICITY DATA - INHALATION 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential Concem 
Unit Risk 

Value Units 

Inhalation Cancer Slope Factor 

Value Units 

Weight of Evidence/Cancer 
Guideline Description 

Unit Risk - Inhalation CSF 

Source 

Inorganics 
ALUMINUM 
ARSENIC 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
VANADIUM 

NA 
4.30E-03 
I.20E-02 

NA 
NA 
NA 

l/ug/m3 
1 /ug/m3 
1 /ug/m3 
l/ug/m3 
l/ug/m3 

. 1 /ug/m3 

NA 
1.51E-H01 
4.10E+01 . 

NA 
NA 
NA 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/ke-day) 

D 
A 
A 

NA 
D 

NA 

PPRTV 
IRIS 
IRIS 

PPRTV 
IRIS 
IRIS 

Date'" 

7/26/2001 
6/5/2008 
6/5/2008 

7/29/2008 
6/5/2008 
6/5/2008 

Volatiles 
l.I,2,2-TETRACHLOROETHANE 5.80E-05 l/ua/m3 2.00E-01 per (mg/kg-day) 1 C IRIS 6/5/2008 

NA = Not Applicable Weight of Evidence: A - Human carcinogen 
(I) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. Bl - Probable human carcinogen -

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. indicate that limited human data are available 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, thedate ofthe article provided B2 - Probable human carcinogen - indicates 
by EPA-NCEA is provided. sufficient evidence in animals and 
PPRTV - Provisional Peer Reviewed Toxicity Value inadequate or no evidence in humans 
CAL EPA - Califomia Environmental Protection Agency C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE J-7.1 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

SMOKEGENERATOR DEBRJSAREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

F 
r k 

•n.iri 

^•.V^i 

h ^ 

Tii iKli. i 

rPi.pi.l.il 

r ^ . A. 

K- CliiTO 

-,r Tr.^r.. 

'k--coii 

Fiikiri.-

.M.T 

Mi-^liuiii 

Siirliii,'!.- W.iiLt 

E\p(isiirf Ma l i i i n i 

Siiri;n.c W.ikT 

E.\p('-iirc Point 

W ; i \ u d l Point 

Sirmki 'Gnia.iKir 

Dl.•hri^ Ar in 

E.\r»^^l^^: Rouic 

Inpoi ion 

C l ian ica lo f 

Polail ial Coi icmi 

Vola i i lM 

I . L l l - T E T R A C H L O R O E T H A N E 

EPC 

Value 

I . I O E - O J 

Units 

(mg'L) 

E\p. Roiin; Toiiil || 

DtTTial 

E.\p. Route Toial 

Vohl i lcs 

1.1.2. : -TETRACHL0R0ETHANE l.lOE-fl3 (mp/L) 

E.\pii.Nuri.' Poiiil Tnial 

ExpOMiruMdfuiii i Tiiiiil 

IS . i r t x iW. i kTToMl 

S.'.l • .SuTfiiL-L-St.il 

J 

M;iM\dl Poini 

Smoke GuiLTiimr 

DL+ r̂i.< A r i ^ 

. 

E\po^uri;P(iini Tiii;il 

In^i-Mion 

Exp. Rouic Toial 

Doina) ' 

E\p RouicToiii l 

IiiOrBanici 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

1 75E-K14 

6 01E-HW 

.•5 05E-K11 

: 66E-KI4 

.1.9IE-K1: 

4fl9E-K)l 

(ing-tg) 

(mg/Vg) 

(ing/Vg) 

(mg/kg) 

(mg/kg) 

{mg/kg) 

Inorti. inict 

A L O M I M U M 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

1 75E-H14 

fi.OIE-Kin 

.-i.OSE^I 

:.66E-K14 

5.91 E ^ 3 

4.09E-K)I 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

'^ 
E\p<i. îin.- Molu i i i i Tdiiil 

Al f 

J 

M:iM^dl Poim 

Smoke Coia.iU'r 

DohHN AfLii 

Inhnl.ilion 

E\p Rouic ToiJil 

Inor f in i ik t 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

1 .-.-E-n5 

4.35E-n9 

2.>lE-nf! 

.. 2 02E-n5 

2.96E-07 , 

.VIOE-nS 

(mg/m') 

(mg^m') 

(mg/m') 

(mg/m') 

(mg/m') 

(mg/m') 

E\[Msiiri.-P(iini Toi.il 

E\noMiii.-MLiliimiToi;il 

ISui lTocI 

Canca Risk Calculations 

1 n la k e/Exixjs ureConcoilraiion 

Value 

1.99E-08 

Units 

(ing/kg-day) 

CSF/Unil Risk 

Value 1 Unii.'i 

2.00E-0I per (mg/kg-day) 

Canca Risk 

3.98E-09 

II 3.98G-09 

. l.atE-08 (mg/Vg-day) 2.00 E-01 p a (mg/kg-day) 

3.17E-04 

1.09E-07 

5.52E-(I7 

4aiE- f l4 

7 07E-06 

7.40E-07 

(mg/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

NA 

! .50E-K)0 

NA 

NA 

NA 

NA 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

• 

NA 

3 78E-08 

NA 

NA 

NA 

NA 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg'kg-day) 

(mgA;g-day) 

(mg/Vg-day) 

NA 

l.50E-K)0 

NA 

NA 

NA 

NA 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

per (mg/kg-day) 

• 1.21 E-OS 

J.I5E-12 

2.ME-I1 

1.84E-08 

2.70E-I0 

2.83E-I1 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg'Vg-clay) 

NA 

1.31E+01 

4.I0E-K)| 

NA 

NA 

NA 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

per (mg/kg-day) 

3.62 E-09 

3.62E-09 

7.60 E-09 

7.60 E-09 

7.60E-fl9 

-1.63E-07 

~ 
-
-

I.63E-07 

5.68E-08 

-
-
-

5.68E-08 

Z.20E-07 

2.20E-07 

" 
6.27E-11 

8.64E.10 

" 
9.26E.10 

9.26E-10 

9.26E-10 

II 2.21 E-07 

1 Toial of Receptor Risks Across A l l Media 2.28E-07 

Non-Canca H a a r d Calculations | 

Intak^'Exposure Concentialion 

Value 

1.74E-07 

Unils 

(mg/VgKlay) 

RID/RIC 

Value 

4.00E^)3 

U n i u 

(mg^gKiay) 

1.J9&07 (mg/lcgKlay) 4.00E.03 (mg/kg.day) 

2.77E.03 

9.SIEJ7 

4.83EJ)6 

4.2IE.03 

6.19E.0S 

6.47E06 

(mg/lcgKlay) 

(tng/kgKlay) 

(ing/Icg.<lay) 

(mg/kgKlay) 

(mg/kgKlay) 

(mg/kB-d^y) 

1.00E-H)0 

3.00E.04 

3.00E.03 

7.00E^)1 

4.60 E-02 

5.00E^)3 

(mgfl igi iay) 

(mgAg^iay) 

(mgflig<lay) . 

(mg/kg^lay) 

(mg/kg-day) 

(mg/kg-day) 

• 

NA 

3.31 E^I7 

NA 

NA 

NA 

NA 

(mg/kg^lay) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kgKlay) 

(mg/kg Klay) 

(mg/kg^lay) 

1.00E-H)0 

3 . 0 0 M 4 

7.50E*5 

7.00 E ^ l 

I.84E.03 

1.30E.04 

(mg/kgKlay) 

(mg/kgKlay) 

(mg/kg^lay) 

(mgfltg^lay) 

(mgfltg-day) 

(mg/kg.day) 

1 06E.07 

3.63E.11 

1.84E.10 

1.6IE^)7 

2.36EJ)9 

2.47E.10 

(mg/kg-day) 

(mg/kgKlay) 

(mg/kg.day) 

(mg/kg.day) 

, (mg/kg-day) 

(mg/kgKtay) 

1.OOE.03 

N A 

3.0OE4)5 

NA 

l.43E^)5 

N A 

(mg/kg-day) 

(mg/kg-day) 

(mgflcgKlay) 

(mg/kg^lay) 

(mgflcg-day) 

(mgncg-day) 

Total of Receptor Haart ls Across A l l Mediij 

Hazard (}uoUeiit 1 
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1.29E.03 
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TABLE i-7 2 

CALCULATION OF CKEWrCAL CANCER RISKS A N D NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

SMOKEGENERATOR DEBRJSAREA 

MAXWELL POINT • OTHER EDGEWOOD AREA 

Malu im 

SutLii.,- W.iicr 

E.\po'.urcMi.iliuin 

S.irt.iccW.i 

E\po-uic Ma lum Tou l 

E\i>i-.urc Puiul 

M.iNi\cll Piiiiii 

Smoke Gi.iiu;ilor 

Dchriv Arcn 

£\posurc Rouic 

lllgONlioil 

E.\p Rouic Toial 

Dennal 

E\p RouieToml 

E.\pi>^urc Pmiit Toinl 

Sur(;icc W.iKT Toiiil 

S-iii Sufliicc Soil 

E.\p<i\urc Mixliui i Tol;il 

ENP.KU1-C Medium Toi.-il 

M; i . \«dl Puiui 

Smoke Cciicr.ilor 

DchfK Arcn 

Ingcsiioii 

E\p. ROUIC Tolfll 

Dm i i n l ' 

E\p Rouic Tol.il 

Clianical of 

Polailial Concai i 

Volatiles 

1.1.2.2-TETRACHLOROETHANE 

EPC 

Value 

1 lOE-flj 

Uniis 

(mg/L) 

Volatiles 

1.1.2.2-TETRACHLOROETHANE l. l( lE-n3 (mg'L) 

Inorginic.^ 

ARSENIC 

Inorganics 

ARSENIC 

6.(11 E+OO 

6.niE+00 

(mgncg) 

(mg'Vg) 

E\[\i.'iurc Piiini Toinl 

. M , i \ « d l PoiiU 

Smoke Ci.^iafllor 

Dchns Arc i 

lnli;ilaiiou 

E\p RouieToul 

Inorfinnics 

ARSENIC 4.55E-n9 (mg/m^) 

E^po^urc Pouii Toi.il 

ISoilToiai 

Canca Risk Calculation? 

[nlake/Exixisurc Concentration 

Value 

3.S4E-M 

Units 

(mp/kg.day) 

CSF/Unit Risk 

Value 

2.00E^11 

Units 

per (mg/kgKlay) 

Cancer Risk 

7.69E.09 

II 7.69EJ)9 

1.75EJ18 (mg/kg^lay) 2.00E<II per (mg/kgKlay) 

: . I0EJ)7 (m(!/kgKlay) 1 50E*<10 per (mg/kgKiay) 

8 3 : E . 0 8 (mg'kg-clay) 1 5 0 E « 0 per (ing/kgKlay) 

( i 36E . l l lmg/kg<lay) 1 SIE-Wl p a (mg/kp.day) 

[ Total of Recqiior Risk.^ Acro.xs A l l Media 

3.50E.09 

3.5(IEJ)» 

1.12E-08 

1.I2E-08 

1.I2E.08 

3.I5E^)7 

3.I.<EJI7 

1.25E^)7 

1.2SE-07 

4,40E.07 

4.40E.O7 

9.61 E-IO 

9.61E-10 

9.61 E-10 

9.61E-10 

1.41 E-07 

4.,t2EJ)7 

Non^^ancff Hazard Calculations 1 

Inlake'Exposure ConcentrBtion 

Value 

1 08E.07 

Units 

(mg/kgKlay) 

RID/RIC 

Value 1 Units 

4.00E.03 (mg/kg.day) 

4.90E-08 (mgAg.day) 4.00E^)3 (mg/kg-day) 

5.88E.07 (mg/kg^lay) 3.00E^)4 (mg/kg-day) 

2.33E.07 (mg/kg-day) 3.00E.04 (mg/kgKlay) 

• 

I.78E.I0 (mg/kg^lay) NA (mg/kg^lay) 

-

Total or Receptor Hjizards Across A l l Media 

Haianl (Juotjem 

2.69E.05 

2.69E-05 

1.23E-0S 

1.23EJ)5 

3.92E4S 

3.92E-05 

3.92E.05 

I.96E.03 

1.96E-03 

7.76E-04 

7.76E-04 

2.74E-03 

2.74E-03 

n.noE-Kio 
D.OOE+00 

0.00E»<10 

2.74E.03 

2.78E-03 

I ) Dcnii.il i i iMkcMi luc i - "NA" due 10 no puhiuluxl dennal .ihMirpiuni Ir.icno 

EPC = ENp.>MircPi.i'iiCiin<.i.iiiMiioii 

CSF = CiineeT Slope F.xu-r 

RID = RclLTLnec Do-c 

RiC - Rcrai.niecCoiiei.iiir,iiinii 

>r COPC. Plcue .cv USEPA 20(14 guidance ami T,iMo 
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TABLE 4.7.3 

CALCULATION OF CHEM ICAL CANCER RISKS A N D NON.CANCER HAZARDS 

REASONABLE M A X I M U M EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

M A X W E L L POINT . OTHER EDGEWOOD AREA 

M L I I I U I I I 

S.-.I 

E\pi 'MircMai i i in i 

Tot.il Soil 

ExpiKutcPoini 

M , i \wd l Poim 

Sim^cGcucrnior 

Dchri-; Aro i 

E\[>Kurc Rome 

higeslioii 

=\p. Rouic Toiai 

Dc-niial' • 

||E\p Route Total 

ARSENIC 

ARSENIC 

Cl iamca lo f 

Poleniial Coneon 

Ii iorennic) 

• Inorcnnic* 

EPC 

Value 

C (11E-KW 

6.(1IE-Hin 

Uiiiis 

(mg/kg) 

(mpVg) 

E\pi^surcPoiiii Toi;il 

E\p<Kurc Ma l i um Toinl 

Air 

• 

M.i.swell Poim 

Smoke Gniaaior 

DehriN A r a 

j Itilialaiioii 

l|E.\p Route Toial 

ARSENIC 

•ll 

. Inorgnnks 

d.55E-(l9 (mg'm') 

E.\piisurc Poim Toial 

E\n(Kiirc ML\1IUITI Toial 

SoilToi.il 

Canca Risk Calculalions 

Iniake'Evposurt: Conccnu^iion 

Value 

1 O b E M 

Unils 

(mg/kg-day) 

CSF/Unil Risk 

Value 

LSflE-Klfl 

UiiiLs 

p a (mg'kg-day) 

Cancer Risk 

1 5RE-06 

ll l.?8E-fl6 

a.lfiE-n7 (mg/Vg-day) I 50E-HI(1 p a (mg'kg-day) (i2dE-fl7 

II 6.24E-fl7 

II 2.2nE-06 

i.n6E-in 

II 2.20E-O6 

(mg^Lg-day) l.5IE-H)l p a (mg/kg-day) 1.60 E-09 

II I.60E-09 

II l .« lE-09 

Jl 1.60E-fl9 

II 2.20E-fl6 

Toial of Recepior Risks Across A l l Media 2.20E-O6 

Non-Canca Hazard Calculations j 

lniake/E\posure Concentration 

Value 

2.9dE-06 

Un iu 

(mg/kg-day) 

R(D/R(C 

Value 1 Units 

3.00E-(I4 (mg/kg-day) 

Hazard Quol ia i l 

9.80 E-03 

II 9.80E-03 1 

1.16E-06 (mg/kg-day) 3.00E-(i4 (mg/kg-day) 3.88E-03 1 

II 3.88E-03 1 

2.97E-I0 (mg'lcg-day) NA (mg/kg-day) 

1.37E-fl2 1 

1.37E-0I 

II O.OOE+00 1 

• 1 

ll 
Toial of Receptor Hazards Across A l l Media ||-

O.OOE*<IO J 

O.OOE-K)0 1 

1.37E-02 1 

1.37E-02 1 

I) Deniml iniiil^e \. i iue i^ "NA' clue lo no puMi-

EPC - E\p«Kurc Poim Coiieour.ilion 

CSF = Canca Slope Facior 

R l D = RdLTuicc DoM.' 

RiC = ReracnccCoucciiirniion 

iii.ll .ih-.orplioii Ir.ictioii Cor COPC Ple:iNC sec USEPA 2004 guidance and Table 4-5.3 

http://iii.ll


.^L-1. 

He 

Ke 

nnrio 

epi.>c 

^^ 

limeir.-unc-

l'orul;iiii>ii 

AL-C: Adull 

uUirc 

•,.iKiriicin-ii WivLer . 

TABLE 4.7.4 

CALCIIU^TION OF CI H^M ICAL CANCER RISKS AND NON-CANCER HAZ/UtDS 

REASONAni£MAXIMLIM EXPOSURE 

SMOKE nrNERATOR DEBRIS AREA 

MAXWIiU, POINT - OTHER EDGEWOOD AREA 

• ^ ' " " " • " 

l \ ro^ i i ' c Mctliuiii 

i \ n o 

l.-.fv. 

urc Medium lotal 

Air 

urc Medium Total 

i:\pi'-;urc i'oini 

M;i\M'ell iVuii 

."̂ mol̂ e Cloner:ilor 

Dchri-, Arc.T 

l'.\po-;ur\; Route 

Ingc-tion 

h\n. Route Total 

_ nenn.il' 

F\p. Route Total 

ARSENIC 

• 

ARSENIC 

1 

Chemical of 

Poleniial Concem 

Ii inrgunlci 

Innrcunici 

EPC 

Value 

6.01F+O0 

fi.01E-K)0 

Units 

(mg/kp) 

(mg'Vg) 

i:\po.-ure I'l'int Toinl 

• 

M.1VM ell Point 

Smoke Oeiicr.iior 

Dchris Area 

I•^P^^^ure I'oini loinl 

Inhalation 

F;.\p. Route Total 

. 

ARSENIC 

|] 

Ennrgonics 

4.55E-09 (mg/m') 

j.Vi) Joi:il 

Intakc/Expoiur 

Value 

4 HE-OT 

C 

cC-onecntrniitin 

Units 

(mg/kg-day) 

incir Risk Calculations 

CSF/Unil Risk 

Value Units 

1.50E-K)0 pcr(mc/kg-day) 

:.iOE-08 (mg/kg-day) 1.50E*00 per (nic/kg-day) 

2.14E-11 (mg/kg-day) I.SIE-Kll per (mgAg-day) 

1 Total of Recepior Risks Across Al l Media 

Cancer Risk 

6 05E-07 

6.05F.-07 

3.74E-08 

3.74E-08 

6 . 4 : E - 0 7 

6.42E-07 

3.69E-10 

3.69 E-10 

3.69E-10 

3.69E-10 

6.43E-07 

6.43E-07 

Non-Cancer Hazard Calculalions 1 

bLike/ExnosurcConcentmiion | RID/RfC 

Value 

3.82E-05 

Units 1 Value 1 Units 

(mg/kg-day) 3.00E-04 (mg/kg-day) 

I.75E-06 (mg/kg-day) 3.00E-04 (mg/kg-day) 

I.71E.09 (mgflcg-day) NA (mg/kg-day) 

Total of Receptor Hazards Across Al l Media 

Hazard Quotient 

9.41E-02 

9.41 E-02 

5.82E-03 

5.82E-03 

9.99E^2 

9.99E-02 

_ 
_ 
-

9.99E-02 1 

9.99E-02 1 

1) Dennal intake value is •'NA" due 10 no puhli-;hed ilcr 

IJl-C ' F:.\p.>,ure Pr>inl CoiiLCnlrniii>ii 

CSl • - ( .nicer .'.lope I'.iLior 

R t l ) - RclcrcneeUo-e 

R i f = RelcrenceConeenlrnlioii 

ab-orpiion fraction for COI'C. Plen>e >ce USKPA 2004 guidance and Table 4-5.3. 

file://i:/po.-ure
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TABLE 4-7.5 

CALCULATION OF CHEMICAL CANCER RJSKS A N D NON-CANCER HAZARDS 

REASONABLE M A X I M U M EXPOSURE 

SMOKEGENERATOR DEBRJSAREA 

M A X W E L L POINT - OTHER EDGEWOOD AREA 

Mediuin 

Surlacc Wain 

E\po-ure Mu l ium 

Surlavc WaiiT 

E\poMire Point 

M,i.\wdl Point 

Smi'kcCcncraior 

Dchris Area 

• 

E.spOMirc Rouic 

liigtsiion 

'Exp. Route Total 

Den 11,11 

Clianical of 

Potoitial Conceni 

Vol.1 riles 

l . l .3 . ; -TETR.ACHL0R0ETHANE ' 

Volaii lcs 

I . I .2.2-TETRACHLOROETHANE 

E\p Route Toinl 

EPC 

Value 

l.lOE-0.1 

1.IOE-03 

Unils 

(mg'L) 

(mg'L) 

E.\p.i.urc Point Total 

E\poMircMLiluiri i Total 

SurlJuL-W.Tkr Tol.il 

Soil lo i . i l Soil Ma \v \d l Point 

Smoke Gelia.itot 

Dehrr^ Arc.i 

IntlL-Mion 

E\p . Route Tot.i i 

Denna l ' 

Evp. Route Total 

Inorfianic* 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL 

IRON 

MANGANESE 

V A N A D I U M 

1 75E-HU 

6.(1 IE-Kill 

l . O a E ^ l 

2.r.6E-K14 

.3.';iE-<12 

4.n')E+fll 

(mp'kg) 

(mg'"ke) 

ting-Ve) 

(ing'Tcg) 

(mg'kg) 

(mg'kg) 

Inorganic* 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL ' 

IRON 

MANGANESE 

V A N A D I U M 

1 7.>E^14 

6.0IE-H)0 

3 05E+<1I 

2.fifiE-M)4 

3.91 E H i : 

4 09E+<)I 

(ing/\g) 

(mpVg) 

(nig'Ttg) 

(itig'^kg) 

(mp'Vp) 

(mg'kg) 

E.\posurc Point Total 

E.NpoMircMeUium Total 

Air Ma.\«xl l Poim 

Smoke Gcnaator 

Debris Artn 

l i ihalit ion 

E\p. Route Total 

Inorgaulcs 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL 

[RON 

MANGANESE 

V A N A D f U M 

1 3 3 E.05 

4.55E-09 

2.31 E-oa 

2.02E-05 

:.96E-07 

3.10E.08 

(mg'm') 

(mg/m') 

(mg/m') 

(mg/m') 

(mg/m') 

(mg/m') 

E.\piiMirc Point Total 

E.\poMircMcflium Total 

Soil Total 

Cancer Rjsk Calculalions 

lnUke/E\posure Conceaimiiion 

Value 

7 68E-nS 

Units 

(mg/kg-day) 

CSF/Unil Risk 

Value 1 Units 

2.OOE-OI PCT (mg/kg-day) 

1 9IEJI7 (mg'kg-day) 2.00 E-01 p a (mg/kg-day) 

8.;.'EJ1.-. 

2.li;E-Ilf. 

1 .iT.tJti 
i . ;5EJ) ; 

1.84EJ14 

1 ')3E.05 

(ing'tg-day) 

(mg/Vg-day) 

(tng/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-day) 

NA 

1.50EH)0 

NA 

NA 

NA 

NA 

per (mg/kg-day) 

per (mg'kg-day) 

per (mg'ltg-day) 

per (mg/kg-day) 

p a (mg/kg-day) 

per (mg-lcg-day) 

NA 

3.3aE-fl7 

NA 

NA 

NA 

NA 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

NA 

1 .SOE+flO 

NA 

NA 

NA 

NA 

per (mg'kg-day) 

per(mg'Vg-day) 

pCT(mp/Vg-day) 

per (mg/Vg-day) 

per (mg/Vg-day) 

per(mp/Vg-day) 

• 

l.24E.0fi 

4.3RE.I0 

; n E ^ i 9 

1 89E.06 

:.78E^18 

2.9IE.09 

(mg/kg-day) 

(mg/kg-day) 

(mg/ltg-day) 

(mg'kg-day) 

(mgrt:g-day) 

(mg/kg-day) 

NA 

l.51E-K)l 

4.I0E-K)l 

NA 

NA 

NA 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

pCT (mg/kg-day) 

pcr(m6ncg-day) 

p a (mg/kg-day) 

Total of Receptor Risks ACTOSS Al l Media 

Canca Risk 

1.54E-08 

1.ME-08 

3.81 E-08 

3.81E-0R 

5.35E-fl8 

?.3?E-«fi 

5.35E-08 

4.23 E-06 

4.23E-06 

S.n7E-07 

-5.07 E-07 

4.74E-06 

4.74E-4}6 

6.46E-09 

8.90E-08 

-
" 

9.54E-08 

9.5JE-fl8 

9.54 E-08 

4.84E-fl6 

4.89 E-06 

Non-Canca Hazard Calculations 1 

blakc'E.tposure Concenlraiion 

Value 

2 24E-07 

Unils 

(m£/lcgKlay) 

RfD/RIC 

Value 1 Unils 

4.00E.03 (mg/kgKlay) 

5 56E-07 (mfi/VpKlay) 4.00EJ)3 (mg/VgKlay) 

f lazaid C ^ u o i t 

5.60E-05 

5.60 E-05 

I.39E-04 

1.39EJ)4 

1.95E-04 

1.95E.04 

1 I.9?E-04 1 

2 40 E-02 

8 23 E-0 6 

4.I8E-05 

3 64E-02 

5..36E-04 

5.60E-05 

(mB'kg.tlay) 

{mg/kg<lay) 

(mgflig.<lay) 

{mg/kg.day) 

{mg/kg.day) 

(mg/kg.day) 

I.OOE-00 

3.00EJ)4 

3.00E.O3 

7.00E^)I 

4.60EJ)2 

5.00E.O3 

(mg/kg-day) 

(mg/kgKlay) 

(mg/kg^lay) 

(mgflcg^lay) 

(mg/kg.day) 

(mg/lcgKlay) 

NA 

9.85E-07 

• NA 

NA 

NA 

NA 

(mg/kgKlay) 

(mgltgKlay) 

(ing/kgKlay) 

(mg/ltg<lay) 

(mg/VgKlay) 

(mg'ltg^lay) 

1 .(lOE-tOO 

3.00E<)4 

7.50E.n5 

7.00E.0I 

l . 84E*3 

1.30EJ)4 

(mg/lcgKlay) 

{mg/lcg<lay) 

(mg/kgKlay) 

(mg/kg-day) 

(mgflcg-day) 

(mg/kg-day) 

.1.63E^)6 

l.25E^I9 

6.3JE^)9 

5.52EJ)6 

S.IIE^IS 

8.49E.09 

(mg/kg^iay) 

(ragflcg^iay) 

(mg/VgKlay) 

(mg/Vg.day) 

(mg/Vg^iay) 

(mg/ltgKlay) 

l.00E^)3 

NA 

3.00E^)5 

NA 

I.43E.05 

N A 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgflig-day) 

ToLal of RecwJlor Hazards Across A l l Mol ia l 

2.40E.02 

2.74E.02 

1.39E^)2 

5.21 E-02 

I.I6E-02 

I.12E.02 

1.40E-01 

.. 3.28E-03 

-3.28 E-03 

1.44E.0I 

1.44E-01 

3.63E-03 

-2. I I E-04 

-. 
S.67E^)3 

-
9.51 E.03 

9.51 E.03 

9.51 E-03 

I.S3E-01 

1.53E-01 

IJ DLTUIII I ui lakCMiluei- "NA" due to no puhlishul deTinal ahsorrnion fraction Tor COPC. Please .sec USEPA 2004 guidance and Table 4-5.3 

EPC = E\posurc Point CoiicnUr;iiii ' i i 

CSF - Canca Slopf F:ielor 

RID ^ RCILTCIICC Dose 

RiC ^ RcleniiecConeoitraiion 
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TABLE 4-7.6 

CALCULATION OF CHEMICAL CANCER RJSKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

iMciliuin 

Siirliice W.iiLT 

£\p.'surcMe»1iuiii 

Suriace Water 

E\posurc Poitil 

M a \ \ \ d i Point 

Smoke Gi-iicralor 

Dchris A rm 

E^poMlre Poim Toinl 

E\piKurc Route 

Inpc^tion 

Clianical of 

Polailial Concern 

Vohf i les 

! .1 . : . : -TETRACHLOROETHANE 

E P C 

Val i i t 

1 I0E.»3 

Uni l i 

(mg/L) 

E.\p Route Total |[ 

Dennal Volaii lcs 

1,1.2. ; -TETRACHL0R0ETHANE I.IOE-O.I (mg'L) 

£\p Route Total || 

ENi-xiMircMuliimi Toial 

Siirlai.eW.ikTT,.i, i l 

Soil T.'i.i iSoil M,i\v>dl Point 

Smoke GwieT.itor 

Dchri^ Areii 

lnt:e^tion 

E\p. Rome Total 

Dennal' 

[uorsniiics 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL 

[RON 

MANGANESE 

V A N A D I U M 

l.75E+(14 

6.0IE-H10 

.V05E-H)I 
2.66E-K14 

3 91E-K12 

4.n9E*(ll 

(mg-^ig) 

(mg/kp) 

(mg/kg) 

(mg'kg) 

(mg/kg) 

(mg'kg) 

• 

Inorg.tnict 

A L U M I N U M 

ARSENIC 

CHROMOJM. T O T A L 

IRON 

MANGANESE 

V A N A D I U M 

1.75E*04 

6 n i E - f l n 

3n5E+f l l 

2.fifiE+<)4 

3 91E*fl2 

4 09E*f l l 

(mg'kg) 

(mg/kg) 

(mgAg) 

(mg/kg) 

(mg'kg) 

(mg'Vg) 

E\p Route Total | 

E\po-iire Point Toial 

E\[X'sure NK\liuni Toial 

A i r M;i\wci l Point 

Smoke Generator 

Dehri. Art'ii 

lulialaiion 

E\p Route Tot.il 

Inorannkt 

A L U M I N U M 

ARSENIC 

C H R O M I U M . TOTAL ' 

IRON 

MANGANESE 

V A N A D I U M 

1 33EJ15 

4 53E.I19 

2 31E.I18 

2.n:EJ13 

2.%EJI7 

l.inE-118 

(mg'm') 

(mg'm') 

(mg/m') 

(mg'm') 

(mg'm') 

(mg'm ) 

ENjV.-urePoinlTot.il 

EvposurcMLTlium Toial 1 

SoilToi.l l 1 

Cancer Rjsk Calculations 

liilake/Exposure Concentration 

Value 

1.79E4)8 

Units 

(mg/kg-day) 

CSF/Unil Risk 

• Value 

2.00 E-01 

Units 

p a (mg/Vg-day) 

8 16E.08 (mg/kg-day) 2 OOE-OI p a (mg/kg-day) 

I.92E-02 

6.39E.0f. 

3..)4E.05 

. 2.92E-02 

4.28E.04 

4.48E415 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

N A 

1 .jOEtflO 

N A 

N A 

N A 

N A 

p a (mg'lcg-day) 

p a (mg/kg-day) 

p a (mg/Vg-day) 

• p a (mg/Vg-day) 

p a (mg/Vg-day) 

pa(mg4cg-day) 

. 
N A 

5.53E.07 • 

N A 

N A 

N A 

N A 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mgdcg-day) 

(mg/kg-day) 

N A 

1 5nE-K10 

N A 

N A 

N A 

N A 

p a (mg'kg-day) 

p a (mg/kg-day) 

pw (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

p a (mg/kg-day) 

6.10E-07 

2.1(1E.10 

1 n6E.n9 

9.28E07 

1.3(iE-n8 

1 43EJ)9 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg'Vg-day) 

(mg/kg-day) 

N A 

l.51E-K)| 

4.10E-K)1 

N A 

N A 

N A 

p a (mg/kg-day) 

p a (mg/Vg-day) 

padng'lcp-day) 

p a (mgA-g-day) 

p a (mg/Vg-day) 

p a (mg/kg-day) 

1 Total of Rccepior Risks Acros.s A l l Media 

Canca Risk 

3.58E-09 

3.58 E-09 

I.63E-08 

1.63 E-08 

1.99E-08 

1.99E-08 

1.99E-08 

9.88 E-06 

9.S8E-06 

8.30E-O7 

-
-
-
-

8.30E-O7 

1.07E-0? 

1.07E-0? 

3.16E-09 

4.36E-n8 

4.A8E-08 

4.(a E-08 

4.68E-fl8 

1.08E-0? 

i.n8E-n< 

Non-Canca hlazard Calculations | 

Iniake^:q»sure Concentration 

Value 

2.09 E-0 7 

UniLs 

(mg/Vg-day) 

R/D/RtC 
Value 

4.00E-(I3 

Units 

(mg/kg-day) 

9 52E-07 (mg/Vg-day) 4.00E-03 (mg/kg-day) 

2.24E-0I 

7.68E-05 
3.90E-04 

3.4flE-OI 

5.0OE-O3 
5.23 E-04 

(mg/Vg-day) 

(mg/kg-day) 

(mg/Vg-day) 

. (mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

I.OOE+OO 

3.00 E-04 

3.00 E-03 

7.00E-O1 

4.60E-02 

5.00E-fl3 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgflcg-day) 

(mg/kg-day) 

(mg/kg-day) 

N A 

6.45E^)6 

N A 

N A 

N A 

N A 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

l.0OE-K)O 

3.00E-04 

7.50E-fl5 

7.00E-OI 

l.84E-fl3 
l.30E-fl4 

(mg/kg-day) 

(mg/kg-day) 

(mg*s-<l4y) 
(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

7.l2E.O(i 

2.44EJ19 

1.24E.08 

I.08E.O5 

1.59E-07 

1.66E.08 

(mg/Vg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg-Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

1 .OOE-03 

N A 

3.00E-()5 

N A 

!.43E4)5 

N A 

(mg/kg-day) 

(mg/kg-day) 

(mg/ke-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 

Tota! orRecepior Hazards Across A l l Media 

Hazaid Quotioit 

5.22 EJ)5 

5.22E-05 

3.8IE-09 

3.81 E-09 

5 .22EJ5 

5.22E-05 

5.22EJ)5 

2.24E-0I 

2.56E-01 

1.30E-01 

4.86E.OI 

l . 0 9 E * l 

I.05E.OI 

1.3IEt<IO 

.. 2.I5E.02 

.. 
-
_ 
_ 

2.15E-02 

1.33E*00 

1.336*00 

7.12E-03 

4.I4E-04 

1.I IEJ)2 

I.87E-02 

1.87EJ2 

1.87E-02 

1.35E+00 

l .35E*00 

I) Denii.il i i i l . ikevaluei- •NAMue 

EPC = E'^p.Kure Point ConctiUr.Uinii 

CSF-C.UK1.T Slope F.ictor 

R l D = Relaoiee Do-c 

RiC = Rcii.ToueC"im.i i ir. i i ioi i 

ir COPC Plea-;e ^cv USEPA 2(iiU jniiilancc and Tabic 4 

http://Vl.pl
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TABLE 4-7.7 

CALCULATIONS OF AIR CONCENTRATIONS DUE TO DUST ENTRTMNMENT FROM SURFACE SOIL 
SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Model Equations: 

Model Constnnts: 

Reference for the model 

Ctiemical 

l i i o r 

ALUMINUM 

ARSENIC 

CHROMIUM,TOTAL 

IRON 

MANGANESE 

VANADIUM 

Paniculate Emmision 

Air Concentration 

Q/C 

• V 

Um 
Ut 
F(x) 

Factor PEF = Q/C x [(3,600 s/h)/(.36 x (1- V) x (Um/Ut)^3 x F(x))] = 1.32E+09 ' 

Cair=CsoiI/PEF m'/kg 

9.08E+0! g/m^-s per kg/m'' Invei-se Mean Concentration at Center of 0.05 square, U.S. EPA 1996a 

5.OOE-OI unitless Default, U.S. EPA 1996a 

4.69E+00 m/s Mean annual wind speed, EPA, 1996a 

1.13 E+01 m/s Equivalent threshold value of windspeed at 7 m, EPA, 1996a 

1.94E-01 unitless Default, U.S. EPA 1996a 

USEPA Soil Screening Guidance: Technical Background Document. Office of Emergency and Remedial Response. U.S. EPA, 1996a. 

panics 

Csoi , Surface Soil 

RME EPC 

mg/kg 

1.75E+04 

6.01 E+00 

3.05E+0I 

2.66E-^04 

3.91E+02 

4.p9E+0I 

Csoii, Total Soil Cair, Surface Soil Particulate Cair, Total Soil Particulate 

RME EPC RME EPC RME EPC 

mg/kg mg/m' mg/m' 

1.75E+04 I.33E-05 1.33E-05 

6.01 E+00 4.55E-C9 4.55E-09 

3.05E+01 2.31E-08 2.31E-08 

2.66E+04 2.02E-05 2.02E-05 

3.91 E+02 2.96E-07 2.96E-07 

4.09E+01 • 3.10E-08 3.I0E-08 



Location Other EdgovooH Area 

Scenario Timeframe: Current/Future 
Recc)iicr Population Trespasser 
Receptor Age: Adolescent 

TABLE 4.9.1 

SUMMARY OF RECEPTOR RISKS /WD HAZARDS FOR COPCs 

REAS0N/\BLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POrNTT . OTHER EDGEWOOD AREA 

Medium 

Soil 

Exposure 

MediuiTt 

SiirlaceSotl 

Exposure 

Point 

Maxwell Point 

Smoke Generator 

Debris Area 

Chemical 

InorKanlcs 

ALUMl^aJM 

ARSENIC 

CHROMIUM. TOTAL • . 

IRON 

MANGANESE 

VANADIUM 

• (Total) 

, 
Sun'ace Water Surlacc Water Maxwell Pomt 

Smoke Generator 

Debris Area 

Volatiles 

1,1.2.2.TETRACHLOROETHANE 

(Total) 

Carcinogenic Risk 

Ingestion 

1.6E.n7 

1.6E.I17 

4.()E.()9 

4.()E.(19 

Dermal 

5.7E.()S 

5.7E-I)8 

Inhalation 

6.3E.II 

8.6E-in 

9.3 E-111 

Total Risk Across Sui^acc Soil 

.1.6E.(I9 

.1.(;E-09 ... 
Total Risk Across Surface Wafer 

To tal Risk Across All Media and All Exposure Routes 

Exposure 

Routes Total 

NA 

2.2E.07 

8.6E.in 

NA 

NA 

NA 

2.2E.07 

2.2E-07 

7.6E-09 

7.6E.09 

7.6E-09 

2.3E.07 

Chemical 

Inorganics 

/U.UMINUM 

/VRSENIC 

CHROMIUM, TOT/AL 

IRON 

MANGANESE 

VANADIUM 

Non-Carcinogcnic Hazaid Quotient 

Pnmary 

Target Organ 

Central Nervous System 

Skin 

None 

None 

Central Nervous System 

Hair 

(Total) 

Volatiles 

1.1.2,2-TETRACHLOROETHANE Liver 

(Total) 

Ingestion 

2.8E-03 

3.2E-03 

I.6E-03 

6.0E.O3 

I.3E-03 

1.3 E.03 

I.6E.02 

Dermal 

1.1 E-03 

1.1 E-03 

Inhalation 

I.1E.04 

6.1 E-06 

I.7E-04 

2.8E-04 

Total Hazard Index Across Surface Soli 

4.4E.05 

4.4E.03 

4.0E-05 

4.0E.05 _ 
Total Hazard Index Across Surface Water 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2.9E-03 

4.3E-03 

I.6E-03 

6.0E-03 

I.5E-03 

I.3E-03 

I.8E-02 

1.8E-02 

8.3E-05 

8.3E-05 

8 J E-05 

1.8E-02 



Lot ,111. : Oilier Edgewood Arcu 

Sent.trio Tiiiurramc: Ciirrait/Ftiturc 

Rtvqiinr Pii]iiiliiii('ir MnintciiaiKc WnrkcT 

Rcxjcpmr ^gc; Atlull 

TABLE 4-9.2 • 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

• MAXWELL POINT-OTHER EDGEWOOD AREA 

M i l l ill 111 

Soil 

EmxiMir t 

M u l i i i i n 

SiirliK-.' Si l l ! 

Point 

M;uwt; l l Pfiiiit 

S i i io l fGf i iCTnior 

Di.-btn.'. A r u i 

CliL'itiical 

Inorganics 

ARSENIC 

(Toiul) 

Sttrtiicc W;iUT Slirli lUf W;1RT MiiAwcll Pnmt 

St tKikcGoicramr 

D c h n s A r o i 

Vo la t i l e ! 

t . l . 2 . 2 -TETRACHLOROETHANE 

(Toial) 

CEircttmgaiic Risk 

li igcstinii 

.V2E-n7 

.1.2E-07 

7.7E-09 

7.7E-l)9 

Dermal 

I.2E-07 

1.2E-07 

Iiilialaiiflt) Expo<:uri; 

Rouies Total 

9.6E-l( l 4.4E-07 

9.6E-l f l 4.4E-07 

Tota l Risk Across Surface Soil|| 4.4E-07 

.V5E-09 

.1.5E-fl9 

I . IE-08 

l . l E-08 

To ta l R i i k Across Surface Water | | l . l E - 0 8 

Tota l Risk Across A l l Med ia and A l l Exposure Routes|| 4.5E-07 

Cl ian ica l 

Inorfianics 

ARSENIC 

Volat i les 

1.1.2.2-TETRACHLOROETHANE 

Non-Carcinogenic Hazard Quoi icnl 

Primary 

Targei Orgmi 

Sldn 

(Toial) 

Liver 

{Total) 

Ingestion 

2.OE-03 

2.0E-O3 

Do' ins l 

7.8E-04 

7.8E-fW 

Inl ia lai io i i 

... 
Tota l H a z a r d Index Across Surface Soil 

2.7E-05 

2.7E-05 

I.2E-03 

1.2E-05 _ 
Tota l H a z a r d Index Acros* Surface W a t e r 

Total Haza rd Index Ac ros i A l l Med ia i n d A l l Exposure Routes 

Exposure 

Routes Total 

2.7E-03 

2.7E-03 

2.7E-03 

3.9E-05 

3.9E-03 

3.9E-05 

2.8E-03 



TABLE 4-9.3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location: Other Ed!:ewood Area 

ScenaiioTiineframe: Future 

Recepioi Population: Comineicial Worker 

Receploi Atjc: Adull 

Meciitiin 

Soil 

E.xposure 

Medium 

Toial Soil 

Exposuie 

Poim 

Maxwell Point 

Smoke Genci-aior 

Debiis Area 

Chetnical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

Ingesiion 

I.6E-06 

1.6E-06 

Dermal 

6.2E-07 

6.2E-07 

Inhalation 

I.6E-09 

I.6E-09 

Total Risk Across Total Soil{| 

Total Risk Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2.2E-06 

2.2 E-06 

2.2E-06 

2.2E-06 

Chemical 

Inorganics 

ARSENIC 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Skin 

. (Total) 

Ingestion 

9.8E-03 

9.8E.03 

Dermal 

3.9E-03 

3.9E-03 

Inhalation 

-
Total Hazard Index Across Total Soil 

Total Hazard Index Across AU Media and Al l Exposure Routes 

Exposure 

Routes Total 

1.4E-02 

1.4E^2-

1.4E-02 

1.4E-02 

PAGE I OF 1 



Location Other Edgewood Area 

Scenano Timeframe: Future 

Receiilor Population: Consituction Worker 

Recepior Age: Adull 

TABLE 4.9.4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLEMAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT . OTHER EDGEWOOD AREA 

Wnhum 

Soil 

Exposure 

Mfrimm 

Total Soil 

Ejiposure 

Point 

Maxwell Poim 

Smoke Gcncniior 

Dcbns Area 

Chemical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

Ingestion 

6.nE-07 

6.0E-07 

Dermal 

17E-fl8 

3.7E-08 

Inhalation 

3.7E-10 

3.7E-10 

Exposure 

Routes Total 

6.4E-07 

6.4E-07 

Total Risk Across Total Soil|| 6.4E-07 

Total Risk Across Ail Media and All Exposure Routes 6.4E-07 

Chemical 

Inorganics 

ARSENIC 

: - ' 
Non-Caicinogenic Hazanl Quotient 

Primary 

Targa Organ 

Skin 

(Total) 

Ingestion 

9.4E-02 

9.4E-02 

Dennal 

5.8E-03 

5.8E-03 

Inhalation 

-
Total Hazard Index Across Total Soil 

Total Hazard Index Across All Media and All Exposure Rouies 

Exposure 

Rouies Total 

l.OE-Ol 

l.OE-01 

l.OE-01 

l.OE-01 



TABLE 4-9.3 

S U M M A R Y O F R E C E P T O R RISKS A N D H A Z A R D S FOR C O P C s 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRJS AREA 

MAXWELL POtNT - OTHER EDGEWOOD AREA 

|l.ivniii ' i i()tha [:<1gwiXKl.-\ica 

Saii.iiio Timiitianic: i'liliirv 

IkaTioi I'.H'i'l-ii"'f Hcsiiiciu 

Ri.vqiii'1 .\t;c. Cliild and AtUili 

M L i l i u i U 

<:t>ii 

S i u U i . - W f l K - ' 

M L X I U I I I I 

r , . i ; j l . V i l 

. r i i i h i 

l o i a f i i . i l 

V l i l l t 

i< . i / i i . ' ; . . i i 

\ . I L I I I ' C \ M 

^ w \ . w c \V aicr 

C l i i U 

S i i i l a c i ; W n i a 

\i1ii11 

S i u l i K c U n i n 

. \ i l i i l i ' C h i M 

Puint 

Mnwvcii riiiin 

Siit.>ki:( '<i. iK' i»ior 

Dcbns •\ra 

M a \ w k ; l t l ' i i m i 

S i i i i ' l i o ( ' iai i ." iai i ' r 

D c l u n .Arc i 

M L i w c l i Point 

S i i i i i ko Gcn tT i i to r 

D c l H l - .\1CT 

M a M v c I l P i ' i i i i 

S i i iok i ; ( i i : : i i .na i i iT 

nL - l i r i s . \ i oa 

M a M V i - l i r n i n t 

S i i i o l u G n i L n a t u i 

t k l > r i s . \ r c i 

M a x w e l l Point 

. • ^ i n o t i u G c i i u a t o i 

I X h l K . A l L O 

C l i a u i c a l 

I n i i r c i i i i l e » 

•y.l.lMfNUM 

ARS F.N I f 

n iRnMi t tw .Tn r -M. 

IRON 

MANCiANI',SF. 

VANADltrw 

(Total rot Child) 

iDiircunlri 

rM.ItX^MlJM 

AU.tiLNlC 

rHROMUft.1. TOTAL 

IRON 

M.VNLIANKSE 

^..ANADIIJM 

(Total fur Adult) 

InnrgaDlc* 

ALUMINUM 

rVRSENIC 

rHRnMUtM.Tor . \L 

IRON 

M.\NCUNFSF 

V.-\N.-\D1LIM 

(TutairorCbild -Adult) 

Volatlki 

l.l :,:-rr.TR,\ciiLOROETiL.\Nr; 

frntJirwCbild) 

Vnlatllci 

1.1 . : . : • rr .TRAri i i .0RnEi HANE 

not.Liror.Adiiiti 

Vnlmllci 

i.i.;.:-ri-:TkAr.iiL<)RnErH.ANE 

(Toial Tor Child ' .Adiili) 

TniulKl jL 

1'otiilHlik Acrn 

Ingestion 

-
'J.9E-(16 

.. 
-

9 9F.-(16 

a 2C-a6 

-
• • 

~ 
~ 

J : F . - 0 6 

NA 

1 ^E-fi.*; 

NA 

NA 

NA 

NA 

l.dE-O.S 

Can:iDogcDic Risk 

Dermal 

-
K.lE-fl7 

-
-

fi lE-07 

~ 
.V 1 C-07 

-
~ 

i.iE-n7 

NA 

i.?r.-G6 

NA 

NA 

NA 

. NA 

l.iF.H)6 

tnbalatioD 

-
.V :E-09 

4.-i[;-0S 

-
• • 

4 7E-0K 

-
6 .'iE-O') 

R.9E-0S 

-
-
-9.JE-0K • 

NA 

9.6E-09 

l.-iE-n? 

,NA 

NA 

NA 

l.flE-fl? 

TnlHlRlikAcroitTnUlSnII 

.i.6E-(19 

V6F.-n9 

I.5E.0P 

1 fR-W 

1 yi-.-nK 

1 ';E-()S 

Vcrnii Hurf 

1 AH Mcdij 

l.fiE-OB 

1 6R.(iS 

.1 FF.-flS 

.1 KE-nS 

." 4E-(1E 

5 4H.nS 

-

-
~ 
NA 

-cc Woicr (Adult + Child) 

and All F.tpntiirt Rniiin 

ExiKisiuc 

Ron tes Total 

NA 

l.l E-05 

4.4E.nS 

NA 

NA 

NA 

1.IE-OS 

NA 

J7E-06 

£.9E^K 

NA 

NA 

NA 

J.SE-n6 

NA 

1 ."SE-O.". 

1..1E-07 

N A 

N A 

N A 

1 6E-05 

Cbemical 

i D O r S B D k . 

ALUMINUM 

ARSENIC 

;::HROMILtM. TOTAL 

IRON 

MANGANESE 

VANADILtM 

loorsanlci 

ALUMINUM 

ARSENIC 

CHROMIUM, TOTAL 

IRON 

MANGANESE 

VANADIUM 

Non-CvcmpgcDic Honrd Quolteoi 

Pnmary 

Tirjct Oif »n 

CentIllNeI^ousSysl^n 

Skb 

Nime 

None 

Ccniral Nciwiis System 

Hiir 

(TotiiforChJd) 

Central Nerrous Sj-siem 

Skta 

None 

NODC 

Central Nervous Syiicni 

HJIT 

(Toul for Adult) 

IngeSliOD 

: . : E - O I 

;.6E-01 

1..1F-01 

4.9E-0I 

l.lE-01 

1 OE-OI 

1.3E-K)0 

;4E-o: 

2.7E-02 

I.4E-0; 

3 2E-02 

I.2E-02 

i.iE-o; 

1.4E-0I 

Dermal 

-
: . : E O : 

-
-
-
-

2.3E-03 

-
3.3 E-03 

-
-
-
-

3.3 E-03 

lohalaiioa 

7.1 E-03 

-
4.1 E-04 

-
l.lE-02 

-
1.9E-02 

3.(SE-03 

-
3.1 E-04 

-
3.7E-03 

-
9. J E-03 

Tnti) Hazard Index Acroi) Total Sail (CbUd) 

i . ( iE -ns 1 

l O E - O E 

.'.OE-OB 

5.JE-0B 

.<..iF,-OK 

^.^\l•m 

7..1E-0S 

IJ t - f lS 

l.6E-n5 

VoLUk. 

l,l,;.:.TETRACMLOROETHANE 

Vnlalik. 

I,t.;,;-TETRAC1IL0R0ETHANE 

Tolul Hazard I n d c i A c r o i i Tota l SoU (Adult) 

LlWT 

(Total for Child) 

LlVCT 

(Total for Adult) 

5 : E - O J 

5.3 E-03 

3.6E-Oi 

5.6E-0J 

3BE-09 

3EE-09 

I.4E-04 

I.4E-04 

_ 
_ 

-
-

Tntal 11a;rj)rd I n d i i A c r o i i Surface Water (Child) 

Tola) E laurd Indc i A c r o i i Surface Water <Adnll) 

Total l l an i rd lodc^ A c r o u Al l Medi t and A l l E ipo iu re Rnute. (Child) 

Total Ho/^ard l o d c i A c r n i i Al l Media and AU E ipo i i i r c R a u t n (Adult) 

Exposure 

Routa Total 

1.3E-0I 

2.8E-01 

1.3E-01 

4.9E-0I 

1.2E-0I 

I.OE-01 

l.3E-H)0 

2.SE-02 

3.IE-0I 

I.4E-03 

J.2E-02 

I.7E-02 

I.IE-03 

I.5E-0I 

IJE-KJO 

lJE-41 

5.2 E-03 

3.2 E-05 

I.9E-04 

1.9E-04 

5JE-05 

1.9E-04 

i j E - n n 1 

1JEJ)1 1 

file:///i1ii11
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TABLE 4-10.: 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Loc.inorr Olhei Edgewood Area 

Scenaiio Tiinet'iame: Ciinenl/Futuie 

Receploi Population: Tiespasser 

Recepior Aae: Adolescent 

Mediuin E.^posufe 

Medium 

E.xposure 

Point 

Chemical Carcinogenic Risk 

Ingestion Dennal Inhalation 

Total Risk Across Surface Soil 

Total Risk Across Surface Water 

Total Risk Across All Media and All Exposure Routes 

Exposure 

Routes Total 

... 

-

Chemical Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Dermal Inhalation 

Total Hazard Index Across Surface Soil 

Total Hazard Index Across Surface Water 

Total Hazard Index Across AU Media and All Exposure Routes 

Exposure 

Routes Total 

._ 
_ 

-

PAGE 1 OF 1 



TABLE 4-10.2 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location: Othet Edyewood Area 

Scenaiio Tiinet'iame: Cunent/Future 

Recepior Population: Maintenance Worker 

Receptor Age: Adult 

iVIecliiim Exposuie 

Medium 

Exposuie 

Pomt 

Chemical Carcinogenic Risk 

Ingestion Dennal Inhalation 

Total Risk Across Surface Soil 

Total Risk Across Surface Water 

T( tal Risk Across All Media and All Exposure Routes 

E.xposure 

Routes Total 

... 

... 

Chemical Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Dennal Inhalation 

Total Hazard Index Across Surface Soil 

Total Hazard Index Across Surface Water 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

_ 
_ 
._ 

PAGE 1 OF 1 



TABLE 4-10.3 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location:Piher Edycwood Area 

Sccnano Timefiame: Fulurc 

Receptor Population: Commercial Woiker 
Receptor Age: Adult 

Medium 

Soil 

E\posuie 

Medium 

Total Soil 

Exposuie 

Point 

Ma.xwell Point 

Smoke Generator 

Dcbns Area 

Chemical 

Inorganics 

ARSENIC 

(Total) 

Carcinogenic Risk 

ingestion 

I.6E-06 

1.6E-06 

Dermal 

6.2E-07 

6.2E-07 

Inhalation 

1.6E-09 

1.6E-09 

Toial Risli Across Total Soil 

Total Risk Across AU Media and AU Exposure Routes 

Exposure 

Routes Total 

2.2E-06 

2.2E-06 

2.2E-06 

2.2E-06 

1 

Chemical 

Inorganics 

ARSENIC 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Skin 

(Total) 

Ingestion Dennal 

-

Inhalation 

ToUI Hazard Index Across Total SoU 

Total Hazard Index Across AU Media and All Expo sure Routes 

Exposure 

Routes Total 

NA 

... 
-
-

PAGE I OF 1 



TABLE 4-10.4 

RISK ASSESSMENT SUMMARY 

REASONABLE MA.X1MUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT . OTHER EDGEWOOD AREA 

Location: Olticr Erigcwpod Area 

jSccnaiio Timclraine: Future 

Rccepior Populiilion: Consiruction Worker 

RfCfptor Ace: .Adult 

Mrtimm Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk 

Ingesiion Derma i Inhalation 

Total Risk Across Total Soil 

Total Risk Across All Media nnd All Exposure Routes 

Exposure 

Routes Total 

-
-

Chemical Non-Carcinogenic Hazard Quotient 

Primary 

Targa Organ 

Ingestion Dennal Inhalation 

Total Hazard Index Acrou Total Soil 

Total Hazard Index Acrosi All Media and AU Eiposure Routes 

Exposure 

Routes Total 

NA 

1 O.OE+00 



TABLE 4.10.5 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXI.VIUM EXPOSURE 

SMOKE GENERATOR DEBRIS AREA 

MAXWELL POINT - OTHER EDGEWOOD AREA 

Location: Other Edgewood Area 

Scenario Timeframe Future 

Receptor Population: Resident 

Receptor Age: Child and Adult 

Medium 

Soil 

Exposure 

Medium 

Total Soil 

Child 

Total Soil 

Adull 

Total Soil 

Adult + Child 

Exposure 

Point 

Maxwell Point 

Smoke Generator 

Debris Area 

Maxwell Point 

. Smoke Generator 

Debris Area 

Ma.xweil Point 

Smoke Generator 

Debris Area 

Chemical 

inoreanic. 

ALUMINUM 

ARSENIC 

CHROMIUM, TOTAL 

IRON 

MANGANESE 

VANADIUM 

(Total for Childj 

Inorganics 

ARSENIC 

(Toial for Adult 

Inorganics 

ARSENIC 

(Total for Child + Adult 

Carcinogenic Risk 

Ingestion 

9.9E-tiO 

9 9E.06 

4.2E-06 

4.2E-06 

I.4E-05 

1.4E-05 

Dermal 

8.3E-I17 

8.3E-07 

5.1 E-07 

5.1 E-07 

1.3E.06 

1.3E-06 

Inhalation 

3.2E-tl9 

-
3.2E-09 

6.5E-09 

6.5E-l)9 

9.6E-09 

9.6E-09 

Total Risk Across Total Soi 

Exposure 

Routes Toial 

NA 

I.IE-tl5 

NA 

NA 

NA 

NA 

1.1 E-OS 

4.7E-06 . 

4.7E-06 

I.5E-05 

1.5E-05 

1.5E-0S 

Total Ri.tk Across Surface Water (Adull + ChildJ -

Total Risk Across All Media and All Exposure Route 1.5E-05 

Chemical 

Inorganics 

ALUMINUM 

ARSENIC 

CHROMIUM, TOTAL 

IRON 

MANGANESE 

VANADIUM 

Inorganics 

ARSENIC 

Non.Carcinogenic Hazard Quotient 

Prim8r\' 

Target Organ 

Central Nervous System 

Skin 

None 

None 

Central Nerxous System 

Hair 

(Tolal for Child; 

Skin 

(Total for Adult 

Ingestion 

2.2E-01 

2.6E-1)1 

I.3E-01 

4.9E-01 

I.IE-OI 

l.t)E-01 

13E+00 

Dennal 

2.2E-tl2 

2.2E-tl2 

-

Inhalation 

7.1 E.03 

4.IE.(M 

1.1 E-02 

1.9E-02 

Exposure 

Routes Total 

2.3E-tll 

2.«E-ni 

l.3E-(ll 

4.9E-tll 

I.2E.01 

l.l)E-01 

1.3E+00 

NA 

... 

Tolal Hi2ard Indes Across Total Soil (ChildjI l.3E-H»l { 

Total Hazard Index Across Total Soil (Adult 

1 Tolal Hazard Indes Across Surface Water (Adul 

Total Hazard Index Across All Media and All Exposure Routes (Chili 

Total Hazard Index Across All Media and All Exposure Routes (Adul 

- • 

i.3E-mo 

\ -

Total Hazard Index for GN'S (Child 

Total Hazard Index for Skin (Child 

Total Hazard Index for Chromium (Child 

Total Hazard Index for Iron (Child 

Tolal Hazard Index for Hair (Child 



TABLE 4-11.1 
COMPARISON TO REFERENCE DATA UPLS - SURFACE SOIL 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential 
Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 
Site Detecteti 

Maximum 
Consistent with 

Reference Data? 

Inorganics 
ALUMINUM 
ARSENIC 
CHROMIUM 
IRON 
MANGANESE 
VANADIUM 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

44 
41 
44 
44 
44 
44 

100% 
98% 
100% 
100% 
100% 
100% 

LOGNORMAL 
NONPARAMETRIC 

LOGNORMAL 
NORMAL 

LOGNORMAL 
LOGNORMAL 

1.06E+03 
1.25E-01 
3.40E+00 
2.17E+03 
4.95E+00 
9.80E+00 

2.56E+04 
7.60E+00 
7.08E+01 
2.49E+04 
3.15E+03 
5.92E+01 

I.95E+04 
7.60E+00 
3.35E+01 
2.17E+04 
1.98E+03 
4.57E+0I 

1.75E+04 
6.40E+00 
3.20E+01 
2.98E+04 
4.28E+02 
4.09E+0I 

yes 
yes 
yes 
no 
yes 
yes 

FOD = frequency of detection 
NA = not applicable 



TABLE 4-11.2 
COMPARISON TO REFERENCE DATA UPLS - TOTAL SOIL 

SMOKE GENERATOR DEBRIS AREA 
MAXWELL POINT - OTHER EDGEWOOD AREA 

Chemical ofPotential 
Concem 

Units N FOD Distribution Minimum Maximum 
Reference 

UPL 
Site Detecteci 

Maximum 
Consistent with 

Reference Data? 

Inorganics 
ALUMINUM • 
ARSENIC 
CHROMIUM 
IRON 
MANGANESE 
VANADIUM 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

55 
52 
55 
55 
55 
55 

100% 
98% 
100% 
100% 
100% 
100% 

NONPARAMETRIC 
NONPARAMETRIC 

LOGNORMAL 
NORMAL 

LOGNORMAL 
LOGNORMAL 

1.06E+03 
I.25E-01 
3.40E+00 
2.17E+03 
4.95E+00 
9.80E+00 

2.56E+04 
7.60E+00 
7.08E+01 
2.49E+04 
3.15E+03 
5.92E+01 

2.56E+04 
7.60E+00 
3.55E+01 
2.20E+04 
1.60E+03 
4.66E+01 

1.75E+04 
6.40E+00 
3.20E+01 
2.98E+04 
4.28E+02 
4.09E+01 

yes 
yes 
yes 
no 
yes 
yes 

FOD = frequency of (detection 
NA = not applicable 
UPL = upper pretiiction limit 
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GROUNDWATER GROUPING 



TABLE?-: 

OCCURRENCE. DrSTRIBUTEON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MAXWELL POINT INVESTIGATION AREA 

GROUNDWATER EVALUATION 

ScLiiiirio Tii i icfrmiic. CiuTOil/Fuiuri: 

Mtxl i i i i i i . GrniiiKlw.iitT 

Expt'-urf Mu l i un r Gnii i iuiw;i ia-

Enpi'-urc Poiiii Sntnkc Gc i ia ; i [ f r pL'brL^ Art;.i 

CAS NUI I I IKT 

•)VU..'> 

l.'5.';'J(l-71-l 

CliLinicJil 
M i i i i i i i u m ' " 

Cuncn iir.irion 

Mii innujn 

Oual.ricr 

BLIl/Cll l i l l / . l lu 

MLiliylpliiispJHinii.- .luitl 

'>.111E-I11 

5.n()E+(l] 

M a x i m u i n ' " 

Cniiceiiiraiion 

M.ixiinujn 

QualiScr 
UlliLs 

Locaiion of Maximum 

Cniicaiu.^liou 

Daecuni i 

Frequaicy 
Range of Daecl io i i Lunits 

A G E N T D E G R A D A T I O N PRODUCTS 

9 . i i i £ - n i 

5.ntiE+fli 

Ug'L 

UBI . 

WMP-ns .R l 

WMP.06.R1 

.1/42 

1.'.12 

5.00E.01 - I.30E+IK1 

O.OOE-KIO. 2.50E+O2 

Coiicoiual ioi i ' • ' 

Used for Saeai i i ig 

9.10E.01 

5.flOE+01 

B.ick ground 

Value 

N A 

NA 

Screening" ' 

Toxicity Value 

N A 

NA 

Potential 

ARAR/TBC 

Value 

N A 

N A 

Potential 

ARAR/TBC 

Source 

N A 

N A 

EXPLOSIVES 

u j f - y ^ o Ni r ro l icn /c i ic l.03E-K)0 ' 6.50E+00 J . S / L WMP-05 -R1 1 3/42 O.0OE-KIO - I.00E.H)1 SJOE-KIO _ N A 3 J 0 E . O I N N A N A 

COPC 

Flag 

No 
No 

ve. 

Rauona le fo r " ' 

Conlainiiuuil 

Deletion or 

Sclonion 

N S L 

N S L 

A S L 

I N O R G A N I C S - D I S S O L V E D | 

7J2'J-'J(1-.S 

lan-yx- i -
7J4(i..T).;. 

7 J j n - j i . 7 

•3J jn .4 j .9 

7JJ(i-7(|.2 

7JJ(i 47 .1 

-! iM\-Ay.. i 

7J4(i.5il-S 

7JJV-S9-6 

7J.l'J-')2-l 

7JT).i)5.4 

74.i';.'>fi-> 

|74?'l- ')7-^ 

74J ' l . | i ; . { l 

,74Jn-(l'J.7 

77S2-J')-2 

7440.3.1.5 

7Jjn-2X-( l 

7JJ( l -62. ; 

7J4l)-C>r,-fi 

Aluini i i i im 

Arsenic 

B-iiniin 

Ben I l ium 

Caf l in i i im 

Ciilcii i in 

Om. in i im i 

Ci.Siili 

CoppiT 

Iron 

Uvll l 

M.nuiii^min 

M3ii i ;nncsc 

Mi.Tvnr^ 

McKcl 

Pol,!,, nil 11 

Sdci i i i i in 

Siuliiiin 

Tl ia l l . i i rn 

\ ' a m ( l i i i i n 

Zinc 

1.81E+01 

2.?ftE+flO 

9 (1CIE+(1(1 

1.30 E-OI 

3.0(1 E-ni 

3 ISE+Ol 

R.J(iE-(ll 

1 nne+m 

1 20E-*n[i 

l.38E+fl2 

1 .UiE*(10 

1.72E-()3 

> . l ( i t M i ] 

\ .uiE-ai 

i.-i[iE-K)n 

f>C5E+02 

2.30E+0(i 

5 2 5 E - i n 

J-JilE-Kin 

S j n E - o i 

2.ftnE+0fl 

J 

J/J 

B 

B/B 

J 

8 

B 

B 

B 

J 

J 

J ] 

J 

J 

K 

J 

J 

B 

2.87E+(11 

2.19EHH 

2.5 7 E+02 

6.I2E-K)I 

J.OOE-KIO 

'J.2SE+n4 

4.6(iB*(10 

I \ i E M \ l , 

5 n7E-^()l 

2.01 E ^ 5 

6.3(16+00 

2fi5E+f)5 

3.13E+03 . 

i .3 i iE-ai 

1.2SE+fl3 

(i.27E+n4 

5 ')(1E+0(1 

2.(14E+n() 

fi.2flE+flO 

I . N E+01 

2.90E-H)3 

1 

K 

J 

J 

M 

D 

D 

J 

J 

Ug'L 

upA. 

ug/L 

i i & ^ 

ug /L 

ugT. 

ug/L 

u&'L 

ug/L 

U f l ^ 

ug'L 

ug'L 

ug /L 

«&'L 

ug /L 

ug/L 

ug'L 

ug^L 

up /L 

ug /L 

l iC/L 

WMP.08.R2 

WMP.13 -R2 

W M P . n - R 2 

W M P . l l . R l 

\VMP.21-R2 

WMP.06.RI 

WMP-15.R2 

W\ tp . ( l g .R l 

WMP.08.R1 

WMP.21 -R2 

WMP.08.RI 

WMP.06 .R l 

WMP.01-R2 

W \ W . n . R 2 I W M P - 1 2 . R 2 

\VMP.08 .R1 

WMP.06.RI 

WMP.21.R2 

WMP.06.R1 

WMP.21-R2 

WMP-19 .R2 

W M P - l l . R l 

25/42 

n / 4 2 

42/42 

21/42 

I t / 42 

42/42 

7/42 

40/42 

20.'42 

42/42 

12/42 

42/42 

42/42 

2/42 

38/42 

42/42 

3/42 

42/42 

7/42 

5/42 

42/42 

I 71E-K11 .3.57E-K)1 

2 JOEWO - 4.10E-«)0 

0.00E*O0.2.00E-01 

O.0OE-KI0.3.00EJ11 

O.0OE-KIO-4.OOE.OI 

I.56E-K)1 . 4 . 6 0 E ^ 1 

5 OOE-OI . 1.50E+00 

4.00E.01 . i .«OE+on 

8.0OE.O1 . 1 20EtO0 

I.42E+<I1-2.39E-M)I 

I.OOE+Ofl. I.70E+00 

1.08E<01 . 5 3OE*01 

2 . 0 0 E - 0 1 . LOOEiOO 

O.OOEHIO. l.OOE-01 

9.nOE-OI - I.OOE-KIO 

9.00E-^00. I 57E•^02 

2O0E*OO.3 10E*fl0 

1.73E*<12.8.6SEt02 

3.00E-«)0 - 3 JOE-tOO 

O.0OE-M)O - 2.00E-«)0 

8 . 0 0 E J I . 2 . 0 0 E H I O 

2.87E-KI3 

2 . I 9 E « 2 

2.57E-rtl2 

6.12E-K1I 

4.00E-KIO 

9.28E-riM 

4.60E*<)0 

1.14E-»03 

5.07E-KII 

2.0IE-KI5 

6 .20E*m 

2.65E-KI5 

3.13E-rtl3 

l .JOEOl 

I.28E-K)3 

6.27E-K)4 

5.90E•^00 

2.04E*06 

6.20E-K10 

I.14E-K)I 

2.90E+03 

8.79E-K12 

I . I I E M I I 

I.S0EK)2 

1.10E-K)0 

3.I8E-K1I 

2 I0E-fn4 

N A 

1.89E-K)1 

2 4IE-K12 

4.52E-K14 

• 1.50E*00 

1.09E*O4 

5.28E-K)2 

1.OOE-OI 

2.46E-KI1 

4.83E-K13 

NA 

3.32E-K)4 

N A 

NA 

6.87E-H)1 

3.70E*O3 

4.50 E.02 

7.30E«)2 

7JOE-K)0 

UOE-KIO 

N A 

I.IOE-KII 

N A 

1.50E-K)2 

2.60E-K)3 

N A 

N A 

7J0E-KI1 

3.70E-01 

7J0E-K)1 

N A 

I.80E-f01 

N A 

2.60 E-OI 

3.70E-KI0 

I . I0E-KI3 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N A 

N A 

NA 

NA 

N A 

4.00E-KI5 

N A 

N A 

N A 

N A 

1.50E-KI1 

8.I0E-KI4 

NA 

N A 

N A 

1.00E-H)5 

N A 

I.OOE-KIS 

NA 

N A 

NA 

N A 

N A 

N A 

NA 

NA 

A D I 

N A 

N A 

•NA 

N A 

A L 

A D I 

NA 

N A 

NA 

A D I 

N A 

A D I 

NA 

NA 

N A 

No 

Y e i 

No 

Y e i 

V e i 

No 

No 

No 

No 

V e i 

No 

No 

V e i 

N o 

Y e i 

No 

No 

No 

V e i 

V e i 

V e i 

BSL 

A S L 

BSL 

A S L 

A S L 

N U T 

BSL 

N S L 

• BSL 

A S L 

BSL 

N U T 

A S L 

B S L 

A S L 

N U T 

BSL 

N U T 

A S L 

A S L 

A S L 

I N O R G A N I C S - T O T A L || 

7 j ; 'J - ' j i i -> 

744(1..lH-2 

7440.1').1 

744(1-41-7 

744n.j j .<> 

7J40.7(1.2 

74-1 (1-4 7-.! 

7j4(|.4S-4 

744(1. .1(1.f! 

74,1<).K'J.6 

7j3 'J-92- l 

74T'J-'J.>-4 

7^39.yr>.? 
7J.^0-97-6 

7 4 j n - o : - n 

744fl-()'J-7 

7782-4').2 

7440-21-.S 

74J(l- :«-(! 

7J4ft-fi2-2 

744(l-fifi.f; 

A l i im inn in 

Ar»cii ic 

B.iniiiii 

Bci- \ l l i i i i i i 

Cat rmi i im 

C;ilciiiii i 

C l i romi i i i n 

CcKi l i 

Cc j ipa 

l i o n 

Lcafi 

Miiyn^jMiuii 

Mnii i:nncsc 

Mac i i r y 

Nicl.cl 

PolJNsUlll) 

Sf l an mil 

Smlnun 

Tha l l ium 

Vanaf l i i tm 

Zinc 

4.69E-H)I 

:.3ftE-K)0 

1 .S2E+1U 

L9aE-0 l 

3.(;nE-ni 

.1.21E-^[l3 

H.ndE-ni 
1 .'iOEJ-tii) 

y.2i iE- i i i 

. I.70E-H1I 

1.70E-K10 

I 7f,E+03 

f..-J5E-Kl] 

1 (H1E-(II 

2.inE-K)0 

7.[WE+tl2 

2.3()E+m 

5 .nE+03 

3 . 3 f t E ^ n 

l.lOE-KlO 

S.KOE-HIO 

B 

J 

J 

B 

B 

B 

J 

B 

B 

J/J/B/B 

J 

J 

J 

J 

K 

J 

J 

B 

H.09E+fl3 

2.22E-KI2 

2.58E+(12 

(1.2JE+fll 

4.30E+flO 

9 45E+n4 

2.7HE+flt 

I . I6E+03 

7.59E+fll 

l.99E+<IS. 

1.60E+fll 

2.70E+O5 

3.27E+1J3 

I.25E-0I 

. 1.30E+03 

6 42E-KI4 

3 7nE+O0 

2 (18E+<16 

fl.fiSE+flO 

.4.60E+<I1 

2.92E+fl3 

K 

K 

J 

J/I 

D 

J 

D 

U L 

J 

uc/L 
una. 

UB-1-

uttO. 

U B T . 

u^-L 

UE/L 

ug 'L 

ug'L 

U6/L 

ug /L 

ug/L 

Ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ugrt. 

ug/L 

t t t i n . 

W M P . 1 8 

WMP.13 

W M P . l l 

W M P - U 

W M P . 2 1 

WMP.06 

W M P . 1 8 

WMP.08 

WMP.08 

W'MP-21 

W M P . 0 5 

WMP.06 

\VMP.01 

wMp.n 

W M P . 0 8 

WMP.06 

WMP.21 

WMP.06 

W M P - 2 1 

W M P . 1 8 

W M P . I l 

R2 

R2 

R2 

R I • 

R2 

RI 

R2 

RI 

RI 

R2 

R I 

RI 

R2 

R2 

R I 

RI 

R2 

RI 

R I 

R2 

R I 

42/42 

19/42 

42/42 

24/42 

10/42 

42/42 

33/42 

42/42 • 

37/42 

42/42 

23/42 

42/42 

42/42 

2/42 

41/42 

42/42 

3/42 

42/42 

8/42 

24/42 

42/42 

I.71E-W1.3.57E-KI1 

2.30E-KI0.4.IOE*<)0 

O.00E-K)0.2.O0E.01 

O.OOE-KIO. 3.00(^01 

O.OOE-HIO. 4.00E.O1 

1.56E*01 .4.60E-H)1 

5.00E.01.1JOE-KIO 

4.00E-01 . 1.40E-K)0 

S.OOE.Ol - I.20E-M)0 

1 .42Et< l I -2J9E-MH 

I.OOE-KIO-1.70E-KI0 

1.08E+01 .5.30E-K11 

2.00E-01 - I.OOE-KIO 

O.OOE-KK). l.OOE-01 

9.00E.^1I . I.OOE-KIO 

9.00E+00. l.S7E-H)2 

2.00E-K10-3.IOE-K)0 

1.73E-KI2.8.65EKI2 

3.00E-K)0 - 3.80E-KI0 

0.OOE-KIO - 2.00E-K)0 

8.00E-0I-2.n0E-K10 

8.09E-K)3 

2.22E-K)2 

2 58E-K)2 

6.23E-KI1 

4J0E-KI0 

9.45E-KM 

2.78E-K)I 

1.16E+03 

7.59E-K)1 

I.99E-K15 

1.60E-KII 

2.70E*O5 

3.27E-K13 

1 25E-01 

IJ0E-KI3 

642E-K)4 

3.70E-K)O 

2.08E+06 

S.6SE'KI0 

4.60E-K)I 

2.92E-KI3 

8.79E-K)2 

I .ME-KI I 

I 50E-K12 

I.IOE-KIO 

3.I8E-K)1 

2.10E-H)4 

NA 

I .89E-K)r 

2.41E-K12 

4.S2E-KI4 

IJOE-KIO 

1.09E-K)4 

5.28E-KIJ 

l.OOE-01 

2.46E-«)1 

483E*<I3 

N A 

3.32E-H)4 

N A 

NA 

6.87E4<I1 . 

3.70E-K)3 

4 J 0 & O 2 

7.30E-t02 

7J0E-KI0 

IJOE-KIO 

N A 

I.IOE-KII 

N A 

1.50E-K)2 

2.<iOE-H13 

NA 

N A 

7J0E-KI1 

3.70E.OI 

7J0E-KI I 

N A 

1.80E-H)1 

N A 

2.60E.01 

3.70E-K10 

I.I0E-H13 

N 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NA 

N A 

N A 

N A 

N A 

4.00E-K15 

NA 

N A 

N A 

N A 

I.SOE'Kll 

8.10E-f04 

N A 

N A 

N A 

I.OOEtOS 

N A 

1.00E-K)5 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

A D I 

N A 

N A 

N A 

N A 

A L 

A D I 

N A 

N A 

• N A 

A D I 

N A 

A D I 

NA 

NA 

NA 

Y e i 

Yes 

No 

Yes 
Y e i 

No 

V e i 

No 

No 

V e i 

V e i 

No 

V e i 

No 

V e i 

No 
No 

No 

Y e i 

Y e i 

Ye t 

A S L 

A S L 

BSL 

A S L 

A S L 

N U T 

A S L 

N S L 

B S L 

A S L 

A S L 

N U T 

A S L 

BSL 

A S L 

N U T 

B S L 

N U T 

A S L 

A S L 

A S L 
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TABLE 5-2 

OCCURRENCE. DI.STRIBUTION AND .SELECTION OF CHEMICALS OF POTENTUL CONCERN 

MA.XWELL POINT INVESTIGATION AREA 

GROUNDWATER EVALUATION 

Si.'<.ii.n 

Mot iu 

ExpOM 

E.̂ pOM 

(1 Ti i i i f l ' r i i j i i f : C i i n n i l F i i n i r i ; 

V GrcuiulwJiliT 

ri- Mu l imn Grdiuulw. i ia 

ri- Pmiii: SniokcGciia-Minr Dc^^^l^ A r c i 

CAS Numha C1ICII I .L; I I 
M m i i n u i n ' " 

Ciinuaiir;iHnii 

Mii i i inuin 

OuiiliiiCT 

Maxrr i iu iu ' " 

Concianraiton 

Maxunuin 

Qualifier 
Units 

91-20-3 Najd i ihalcnc 2.00E+<in J 2.00E*nO •- up/L 

Location o f Miiaimuiu 

ConcaiD-ation 

Detection 

Frequaicy 

PAHS 

W M P . 0 2 - R 2 1 1/42 

Range o f Daection Limits 

1.00E-KI1-I .30E-KII 

Conccjitration'" ' 

Used for So-eening 

2.00E+00 

B.-ickgronnd'" 

Value 

NA 

Screa i ing ' ' 

Toxicity Value 

6.50E-OI N 

Potential 

A R A R A B C 

Vidue 

NA 

Potaiual 

ARARn-BC 

Source 

NA 

COPC 

Flag 

V . I 

Rationale f o r ' " 

Contaminant 

Deletion or 

Selection 

A S L 

PESTICIDES/PCBS | 

72-SJ-X 

72-,^.';-'J 

5 ( i -2 'M 

319-Kf,.K 

4.J- .DDD 

4.4' .DDE 

4.4'-DDT 

(li^Ka-BHC 

7.00 E-03 

7 . L ' ; E - 0 3 

').(1(1 E-03 

. 2 .20E.n: 

J 

j . ' jp 

J 

J 

2.30E-HIO 

2 20E.()2 

I.60E.0I 

2.20E-02 

J 

J 

J 

u f O . 

ug'L , 

ug/L 

UgA. 

\VMP.20-R2 

WMP.20 . IU 

WMP.07.R2 

W M P . 0 2 - R I 

11/42 

4/42 

3/42 

1/42 

0.OOE-K10-2.O0E.OI 

O.OOE-t-00. I.30E.01 

O.OOE-HIO. 1.30E-01 

O.OOE-HIO - 6.30E-02 

2J0E+O0 

2.20E-02 

1.60E-01 

2 .20E^2 

NA 

. NA 

NA 

NA 

2.80 E.01 

2.00E-01 

2.00E.01 

1.IOE.02 

C 

c 
c 
c 

NA 

N A 

N A 

NA 

NA 

NA 

N A 

NA 

V e i 

No 

No 

Y e i 

A S L 

BSL 

BSL 

A S L 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S | 

I 2 I - 7 I - I 

.';9-.';o-7 

'W.9.^4 

1I7-SI .7 

|(lS-9^-2 

3-H^ilro'(y;ii;i.iopliijiinMi.' 

J-Cli lon.-3-i i i f l l iy lphuHil 

4Hyilf(uy;nj(. i( ipl iaiPiic 

1>is(2-Eih>llic\}11|)htiialalc 

PIlLIHll 

L70E^flO 

I HIE-'OO 

L9[ lE+0n. 

1.40E+flO 

.Lil5E+0(l 

J 

I 

J 

J 

J/J 

4.7(1E-KK1 

2.80E*nO 

l.90E+flO 

6.70E*f l I 

2 I2E<-0I 

J 

J 

1 

l i 

ug'L 

ug/L 

ug/L 

ug /L 

ug/L 

WMP.06.R1 

WMP.06-RI 

WMP-n6-RI 

W M P J ) 2 . R 2 

WMP.05 - IU 

4/36 

S/42 

1/36 

2/42 

6/42 

1 OOE-Kll • 1.30E*01 

l.OOE+OI- 1.30Et01 

l.OOE+OI - 1.30E+OI 

I .00E+O1- I .30E+OI 

l.OOEtOl - 1.30E+01 

4.70E+flO 

2.80E+O0 

l.OOE+OO 

6.70E+OI 

2.12E+01 

N A 

NA 

NA 

NA 

NA 

NA 

l.SOE+02 

NA 

4.80E+O0 

l. lOE+03 

N 

c 
N 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

N A 

NA 

N A 

No 

No 

No 

V c i 

No 

BSL 

BSL 

BSL 

A S L 

BSL 

V O L A T I L E O R G A N I C C O M P O U N D S | 

79-3J-5 

79-[in.5 

7.';-.i.V4 

l(17-Or.-2 

54(i.-;t>.n 

7I-4J-2 

7^.1:^.0 

61.66-} 

ion.41.4 

127.IH.4 

KiS-SX-.-. 

79-01-6 

7.^-01-4 

1.130.2(1-7 

l . l .2,2-Tp(ract i lor( icr l ianc 

l. l.2-Tncl5loroctlr.<nc 

l . l -D id i l< imt i ln in -

l .2-Dicl>loroci l ianf 

t .2-Dicl i loroc(l icnc 

Bcn/cnc 

C.irhMMllMllliik-

C l i l o io fo rm 

Eilivl ha i / i i K ' 

Tctracl i torocdicne 

TnluoiL' 

Tr ic l i lo ioc ihcne 

V j^^ lc l l lon I1e 

Xv\csK-^ (\n\M) 

2.n0E+fl0 

1.70E+flO 

l.2(lE-^(l(l 

2.00E-K10 

3.noE+fln 

I.MIE+Ofl 

1 2(1E+0(1 

2.50E+flO 

.^.il(iE*0() 

2.nOE+flO 

l.OOE+OI 

l.flOE+flO 

2.()5E+flO 

l.!!0E-(10 

J 

• j / j 

J 

J 

J 

J 

I 

J 

J 

J/J 

J 

J/J 

J 

I.Z(IE-H13 

3.75E<OI 

4.60E+fl{) 

3.60E-K)I 

I.60E-KI2 

2. I5EKI3 

i .20Et()n 

4.80E-KI1 

T.OOE+OO 

I.IOE-Kll 

1 {)OE+<)l 

1.70E-K)2 

7.6nE4flft 

1 3nE-tOI 

J 

/ 
J/J 

J 

L/E 

J 

/ 
J 

/ 
J 

J 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug /L 

ug'L 

u f A . 

ug/L 

ug /L 

Ug/L 

Ug/L 

ugrt. 

UG'L 

W M P . 2 0 . R 2 

WMP-05 -R2 

WMP-09-R1/WMP-09-R2 

WMP-OS-RI 

W M P . 0 7 . R 2 

\VMP.05-R2 

WMP.09.R1 

W M P - 2 0 - R I 

WMP.02.R2 

W M P . 0 5 - R 2 

WMP.02.R2 

W M P . 0 5 - R I 

W M P J I 9 . R I 

WMP.n2.R2 

19/42 

13/42 

7/42 

6/42 

16/42 

18/42 

1/42 

12/42 

1/42 

9/42 

1/42 

18/42 

5/42 

3/42 

I.00E+OI-5.00E-H12 

I.OOE-KII . I.OOE-H)I 

l.OOE+OI - 1 OOE+Ol 

l.OOE+01 - l.OOE+01 

l.OOE+01 - l.OOE+01 

l.OOE+OI-S.OOE+02 

l.OOE+01 . l.OOE+01 

l.OOE+01 - l.OOE+01 

l.OOE+OI . l.OOE+OI 

l.OOE+01 - I.OOE+01 

l.OOE+01- 1 OOE+Ol 

I.OOE+OI - l.OOE+01 

l.OOE+01 - l.OOE+01 

l.OOE+OI . l.OOE+OI 

I.20E+O3 

3.7SE+0I 

4.60E+O0 

3.60E+OI 

1.60E+O2 

2.ISE+03 

I.20E+00 

4.80E+O1 

3 OOE+flO 

l . lOE+01 

lOOE+OI 

1.70E+O2 

7.60E+O0 

1.30E+O1 

NA 

NA 

NA 

NA 

• NA 

NA 

N A 

NA 

N A 

NA 

N A 

NA 

NA 

NA 

5J0E.O2 

1.90 E.01 

3 50E+01 

1.20E.01 

5.50E+00 

3.40E-01 

I.OOE+02 

1 JOE-Ol 

1.30E+O2 

L O O t f l l 

230E+O2 

2.60 E.02 

I J 0 E ^ 2 

2.I0E+O1 

C 

c 
N 

C 

N 

C 

N 

C 

N 

C 

N 

C 

C 

N 

NA 

NA 

N A 

NA 

NA 

NA 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

N A 

NA 

N A 

NA 

N A 

NA 

V e i 

V e i 

No 

V e i 

Y e i 

Y e i 

No 

V e i 

No 

V e i 

No 

V e i 

V e i 

No 

A S L 

A S L 

BSL 

A S L 

A S L 

A S L 

BSL 

A S L 

BSL 

A S L 

BSL 

A S L 

A S L 

BSL 

( I ) Mini inuin iii,i<;imiiiii ik-i i 'ciul concuinriiiion 

(21 Mii. i i i i i i i in cnntnii i i imMi iKt t l ;i-. scf'.'^Tiiiy ^-''̂ luc 

(.̂ 1 B.-iuktinnini! v,lhn.^ .irc ')5'/n UPL-i t-i i l t i iLiral iisiiiy r<.-ti.Tait:i; 

( J l S m 

valiiL- F 

lint; Tiuiui iy V.ilnc • T,iki 

(.•.•irciiifiycii- ll 

l i i lf Cmks 

Sll^rn^;.lll.^ i i-wl- Clin 

Irom ICF KE 1995a,h. Bnckgromul valuta nrc not included as pan o f l l i c COPC seleciion proccs!;. 

USEPA Region III Risk-Ba.-Jwl (RBCs) Table. USEPA. Octoba 2007 For non-c.ircmngens, value shown is equal lo l / IO iJie lap wa(tT RBC 

,li(iwii i.'. L\^iiiil 1(1 iln- (ap wiiitT RBC value. 

Sdcciion RcTioii: ASL = Above Screaii i i f i Toxicity Level 

Dela io i i Ruwon:- BSL= Below Scrcaiing Tosiciry Lcvd 

N U T = Es.saitial Nudiei i i 

NSL = No Screaung Level 

r Cl in ' ini iun. MtihylniLTCiiry I'nr Mi,TCiiry. Alpl ia-BHC lor i lcha-BHC. 3-Meiliylpliciiol fnr 4-Cliloro-3-inctliylplieiinl. 

DaiaQuiilifiers: 

ADI - Allowable Daily InLike (FDA) 

AL - Action Level (USEPA 2002b) 

ARAR/TBC - Applicable or Relevant and Appropnaie Requiremcct/To Bc Considered 
C = Carcinogenic 
COPC - Oianical ofPotential Concern' 
N » Non-Carcinogenic 
NA » Not Applicable 

ug/L - micrograms per liter 

B = Value is less than tlic reporting limil (RL) but grater than the mctliod detection Itmii (MDL). 

E " Reponed value is estimated became of presoice of iniofereiKe. 

J " Value is estimated. 

K - Reponed value may be biased high. 
L = Reponed value may be biased low. 
D " Tlus Dag idcntiSes all compounds in tlie analysis at a secondary dilution factor. 

Pa|^of2 

file:///VMP.20-R2
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http://WMP.06.R1
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TABLE 5-3 
iVlEDIUM-SPECIFrC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
GROUNDWATER EVALUATION 

Scenario Timeframe: Current/Future 
Medium: Groun(iwater 

Exposure Medium: Groundwater 
Exposure Point: Maxwell Point Investigalion Area 

Chemical ofPotential Concetn Units 

Nitiobenzenc ug/L 

Afithmetic 

Mean 
95% UCLM 

Maximum 

Delected 

Concentration 

Maximum 

Qualifier 

EXPLOSIVES 

3.04E+00 l.4.'iE+00 6.50E+O0 > 

EPC 

Units 

UgA. 

Medium EPC 

Value 

1.45E+00 

Reasonable Maximum 

Medium EPC 

Statistic 

Exposure 

Medium EPC 

Rationale 

1 
95 UCLM-KMt Regional Guidance | 

INORGANICS-DISSOLVED | 

Af3cnic 

Bet^lliuiti 

Cadmiinti 

lion 

Manyanesc 

Nickel 

Thailiijin 

Vattadium 

Zinc 

ug/L 

ug/L 

ug/L 

ugrt. 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

5.3IE-H)I 

9.176+00 

7.93E-01 

4.1.'iE+04 

l.lOE+03 

I.43E+02 

4.76E+00 

4.55E+00 

2,96E+02 

3.75E-K1I 

l.84E-K)l 

.S.44E-01 

5.62E+04 

l.."i2E+03 

• 4.34E+02 

4.70E+<)0 

4.36E+00 

I.50E+03 

2.I9E+02 

6.I2E+01 

4.00E+O0 

. 2.0IE+O.'i 

3.I3E+03 

I.28E+03 

6.20E+O0 

I.I4E+0I 

290E+O3 

K 

J 

J 

J 

ug/L 

UgA, 

ug/L 

UgA. 

UgA. 

ugA-

ugA. 

ug/L 

ug/L 

3.75E+01 

1.84E+01 

5.44E-01 

5.62E+04 

I.52E+03 

4.34E+02 

4.70E+00 

4.36E+O0 

1.50E+O3 

95 UCLM-lCMt 

95 UCLM-KMC 

95 UCLM-KMNP 

95 UCLM-G 

95 UCLM-KMC 

95 UCLM-KMC 

95 UCLM-KMNp 

95 UCLM-KMNp 

95 UCLM-C 

Regional Guidajicc 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

INORGANICS-TOTAL | 

Aluttiinum 

Aisenic 

Beiyllium 

Cadinitiin 

Chiomium 

Iron 

Lead 

Manyanesc 

Nickel 

rhallitim 

Vanadium 

Zinc 

ug/L 

UgA, 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

I.IOE+03 

4.S8E+01 

8.20E+00 

9.22E-0I 

4.4IE+00 

4.26E+04 

3.58E+00 

I.I3E+03 

I.35E+02 

4.38E+O0 

6.09E+00 

3.00E+02 

I.52E+03 

6.08E+O1 

I.85E+0I 

6.35E-0I 

5.09E+00 

5.69E+04 

3.41 E+00 

I.56E+03 

4.36E+02 

4.02E+00 . 

6.10E+D0 

1.50E+O3 

8.09E+O3 

2.:2E+02 

6.23E+0I 

4.30E+00 

2.78E+0I 

I.99E+05 

I.60E+01 

3.27E+03 

I.30E+O3 

5.65E+00 

4.60E+OI 

2.92E+<)3 

K 

K 

J 

L/L 

J 

ug/L 

UgA, 

ug/L 

UgA, 

ug/L 

UgA. 

UgA, 

UgA. 

ug/L 

UgA, 

ug/L 

UgA, 

I.52E+03 

6.08E+O1 

1.85E+01 

6.35E-01 

5.09E+00 

5.69E+04 

3.58E+O0 

1.56E+03 

4.36E+02 

4.02E+00 

6.10E+00 

1.50E+03 

95 UCLM-G 

95 UCLM-KMC 

95 UCLM-KMC 

95 UCLM-KMNP 

95 UCLM-BCA 

• 95 UCLM-G 

Mean 

95 UCLM-KMC 

95 UCLM-KMC 

95 UCLM-KMNp 

95 UCLM-KMNP 

95 UCLM-C 

Regional Guidatice 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

USEPA 1994 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

PAHS 1 

Naphthalene uti/L NA NA 2.00E+00 > UgA. 2.00E+O0 Maximum L o w % 1 

PESTICIDES/PCBS | 

4.4'.DDD 

delta-BHC 

ug/L 

ug/L 

4.33E-0I 

NA 

2.46E.0I 

NA 

2.30E+flO 

2.20E-02 

1 

1 

ug/L . 

U g A , -

2.46E-01 

2.20E-02 

95 UCLM-KMl 

Maximum 

Regional Guidance 

Low % 1 



TABLE 5-3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MAXWELL POINT INVESTIGATION AREA 
GROUNDWATER EVALUATION 

Scenario Timeframe: Current/Future 
Medium: Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Ma-sweJl Point Invesligation Area 

Chemical ofPotential Conceni Units 

bis(2-Ethylhexyl)phthalaie UgA. 

Atithmetic 
Mean 

95% UCLM 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier 

EPC 
Units 

SEMI-VOLATILE ORGANIC COMPOUNDS 

NA NA 6.70E+O1 ug(L _ 

Medium EPC 
Value 

Reasonable Maximum 

Medium EPC 
Statistic 

6.70E+O1 Maximum 

Exposure 

Medium EPC 
Rationale 

1 Low % 1 
VOLATrLE ORGANIC COMPOUNDS | 

l.i.2.2-TetTachloioclhanc 

1.1.2-Trichloroelhanc 

1.2-Dichloroethane 

1,2-Dichloroethcne 

Benzene 

Chlorofonn 

retrachloroethenc 

Trichloroethene 

Vinyl chloride 

UgA. 

UgA, 

ug/L 

UgA, 

UgA, 

UgA, 

UgA, 

UgA, 

ug/L 

4.13E+02 

• l.OOE+OI 

9.70E+O0 

5.85E+OI 

4.84E+02 

I.92E+0I 

5.82E+00 

5.73E+0I 

5.79E+00 

2.88E+02 

8.80E+O0 

6.94E+00 

3.71 E+01 

3.45E+02 

1.31E+01 

6.86E+O0 

3.79E+0I 

6.71 E+00 

I.20E+03 

3.75E+01 

3.60E+01 

1.60E+D2 

2.15E+03 

4.80E+01 

I.I0E+<11 

1.70E+O2 

7.60E+00 

J 

/ 
J 

EA, 

/ 
/ 
I 

J 

UgA, 

. UgA, 

UgA, 

UgA, 

UgA, 

ug/L 

UgA, 

UgA, 

UgA. 

2.88E+02 

8.80E+O0 

6.94E+00 

3.7IE+01 

3.45E+02 

1.31E+01 

6.86E+00 

3.79E+0I 

6.71 E+00 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMl 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMt 

95 UCLM-KMl 

Regional Guidance 

Regional Guidance 

RegionaJ Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Regional Guidance 

Notes: 

Statistics calculated by the USEPA program ProUCL 4.0. ProUCL outputs arc presented in Appendix B. 

95 UCLM-BCA indicates that the 95 percent upper confidence limit on the mean is based on the Kaplan-Meier (KM) Bias-Corrected Accelerated (BCA) percentile bootstrap test 

95 UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test. 

95 UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution. 

95 UCLM-KMNP indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) standard bootstrap test. 

95 UCLM-KMp indicates that lhe 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) percentile boostrap tcsL 

95 UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-paramerric Kaplan-Meier (KM) student's t-iesi. 

Low %Deiecis indicates low percentage ofdeiects. 

UCLM>Maximum indicates that the recommended 95 UCLM exceeds the maximum detected value, therefore the maximum detected value is used. 

USEPA 199'] = The arithmetic mean is used per USEPA lead model guidance (USEPA 1994). 

N < 4 mdicaies that the number of samples is less than 4, so the maximum detected value was used. 

Definitions: 

Q5 UCLM = 95 pcrcem upper confidence limil of the mean 
EPC = exposure point concentration 

NA = not applicable 
mg/kg = milligrams per kilogram 
USEPA = United States Environmental Protection Agency 



TABLE 5-4.1 
VALUES USED FOR RESIDENT ADULT DAILY TOTAL GROUNDWATER INTAKE EQUATIONS 

GROUNDWATER EVALUATION 

Scenario Timefi-ame: Future 
Medium: Groundwater 
Exposure Medium: Tap Water 
Exposure Point: Maxwell Point 
Receptor Population; Resident 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Inhalation 

Parameter 
Code 

CW 
CR 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED-NC 
ED-C 
BW 
AT-NC 
AT-C 

CF 

( 1 ) • 

Parameter Definition 

Chemical Concentration in Water 
Ingestion Rate 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Chemical Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Event Time 
Exposure Frequency 
Exposure Duration - Noncancer 
Exposure Duration - Cancer 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

^ ' • ^ 

Units 

mg/L 
L/day 
day/yr 

yr 
yr 
kg 

days 
days 
mg/L 

cm^ 
cm/hr 
hr/day 
day/yr 
days 

yr 
kg 

days 
days 

L/cm' 

" (1) 

RME Value 

Chemical-Specific 
2 

350 
30 
24 
70 

10,950 
25,550 

Chemical-Specific 

18,000 
Chemical-Specific 

0.58 
350 
30 
24 
70 

10,950 
25,550 

0.001 

(1) 

RME Rationale/Reference 

Chemical-Specific 
U.S. EPA 1991a,b 
U.S.EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 
Chemical-Specific 

U.S. EPA 2004 
U.S. EPA 199Ia,b 
U.S.EPA1991a,b 
U.S. EPA 1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

(1) 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW X CR X EF X ED / (BW X AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Foster and Chrostowski Model 

Note : BPJ = Best Professional Judgment 
(1) Refer to Tables 5-7.4 through 3-7.5 for details on the methodology and parameters used to calculate modeled intake values for the Foster and Chrostowski Shower 
Model. 



TABLE 5-4.2 
VALUES USED FOR RESIDENT CHILD DAILY TOTAL GROUNDWATER INTAKE EQUATIONS 

GROUNDWATER EVALUATION 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Tap Water 
Exposure Point: Maxwell Point 
Receptor Population: Resident 
Receptor Age: Child 

Exposure Route 

Ingestion 

Derma) 

Parameter 
Code 

CW 
CR 
EF 
ED 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Chemical Concentration in Water 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Chemical Concentration in Water 

Surface Area for Contact 
Permeability Coefficient 
Event Time 
Exposure Frequency. 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 

Conversion Factor 

Units 

mg/L 
L/day 
day/yr 

yr 
kg . 

days 
days 
mg/L 

cm^ 
cm/hr 
hr/day 
day/yr 

yr 
kg 

days 
days 

L/cm^ 

RME Value 

Chemical-Specific 
1.5 

350 
6 
15 . 

2,190 
25,550 

Chemical-Specific 

6,600 
Chemical-Specific 

1 
350 

6 
15 

2,190 
25,550 

0.001 

RME Rationale/Reference 

Chemical-Specific 
U.S. EPA 1997a 

U.S.EPA1991a,b 
' U.S. EPA 1991a,b 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 2004 
Chemical-Specific 

U.S. EPA 2004 
U.S. EPA1991a,b 
U.S. EPA1991a,b 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW x CR X EF X ED / (BW X AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 



TABLE 5-4.3 
VALUES USED FOR CONSTRUCTION WORKER DAILY GROUNDWATER INTAKE EQUATIONS 

GROUNDWATER EVALUATION 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Maxwell Point 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Route 

Ingestion 

Dermal 

Parameter 
Code 

CW 
CR 
EF 
ED-C 
BW 
AT-NC 
AT-C 
CW 

SA 
PC 
ET 
EF 
ED-C 
BW 
AT-NC 
AT-C 

CF 

Parameter Definition 

Chemical Concentration in Water 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Body Weight -
Averaging time - Noncancer 
Averaging Time - Cancer 
Chemical Concentration in Water 
Surface Area for Contact 
Permeability Coefficient 
Event Time 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging time - Noncancer 
Averaging Time - Cancer 
Conversion Factor 

Units 

mg/L 
L/day 
day/yr 

yr 
kg 

days 
days 
mg/L 
cm 

cm/hr 
hr/day 
day/yr 

yr 
kg . 

days 
days 

L/cm' 

RME Value 

Chemical-Specific 
0.20 
50 
1 

70 
365 

25,550 
Chemical-Specific 

5,700 
Chemical-Specific 

4 
50 
1 

70 
365 

25,550 

0.001 

RME Rationale/Reference 

Chemical-Specific 
U.S. EPA 1989a (1) ' 

BPJ (2) 
BPJ (3) 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

Chemical-Specific 

U.S. EPA 1997a 
Chemical-Specific 

BPJ (4) 
BPJ (2) 
BPJ (3) 

U.S. EPA 1989a 
U.S. EPA 1989a 
U.S. EPA 1989a 

U.S. EPA 1989a 

Intake Equation / Model Name 

CDI (mg/kg/day) = 
CW X CR X EF X ED / (BW X AT) 

CDI (mg/kg/day) = 

CW X SA X PC X ET X EF X ED X CF / (BW x AT) 

Note : BPJ = Best Professional Judgment 
(1) Incidental ingestion of groundwater is assumed equal to the incidential ingestion rateof surface water, which is 0.5 L/hr at a 4 hour exposure time. 
(2) Constmcfion workers are assumed to contact groundwater only 50 days out of the year. 
(3) Construction events are assumed to extend for up to one year total in duration. 
(4) Construction events are assumed to contact groundwater for half of their time on the site per day. 



TABLE 5-5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 
MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Chemical of Poleniial Concem 
Chronic/ 

Subchronic 

Oral RfD 
Value (mg/kg-

day) 

Oral to Dennal 
Adjuslmem 

Factor (GIABS) 
(1) 

Adjusted Dennal 
RfD (2) (mg/kg 

bw-day) 
Primary Target Organ 

Combined 
Uncertainty/ 
Modifying 

Factors 

Sources of RfD: 
Target Organ 

Dates of RfD: 
Target Organ (3) 

(mm/dd/yy) 

Inorganics 1 
ALUMINUM 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 
ZINC 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

1.OOE-I-00 
3.00E-04 
2.00E-03 
5.00E-04 
3.OOE-03 
3.OOE-OI 
4.60E-02 
2.OOE-02 
6.50E-05 
5.00E-03 
3.00E-01 

1 
1 

0.007 
0.025 
0.025 

1 
0.04 
0.04 

1 
0.026 

1 

1.OOE-I-00 
3.00E-04 
1.40E-05 
1.25E-05 
7.50E-05 
3.00E-01 
1.84E-03 
8.00 E-04 
6.50E-05 
1.30E-04 
3.00E-01 

Central Nervous System 
Skin 

Intestines 
Kidneys 

None 
None 

Central Nervous System 
None 
None 
Hair 

Blood 

100/1 
3/1 

•300/1 
10/1 

300/3 
NA/NA 

1/3 
300/1 
3000/1 
100/1 
3/1 

PPRTV 
IRIS 
IRIS 
IRIS 
IRIS 

PPRTV 
IRIS 
IRJS 
IRIS 
IRIS 
IRJS 

7/26/2001 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

PAHs 1 
NAPHTHALENE Chronic 2.00E-02 1 2.00E-02 None 3000/1 IRIS 6/29/2009. 1 

Pestlcides/PCBs 1 
DELTA-BHC 
4.4'-DDD 

Chronic 
NA 

8.00E-03 
NA 

1 
1 

8.00E-03 • 
NA 

Liver 
NA 

100/1 
NA/NA . 

ATSDR 
IRIS 

09/05 
6/29/2009 

Semivolatiles | 
BIS(2-ETHYLHEXYL)PHTHALATE 
NITROBENZENE 

Chronic 
Chronic 

2.00E-02 
2.00E-03 

1 
1 

2.OOE-02 
2.00E-03 

Liver 
Kidney 

1000/1 
1000/1 

IRIS 
IRIS 

6/29/2009 
6/29/2009 

Volatiles | 
BENZENE 
CHLOROFORM 
i,2-DICHLOROETHANE 
1,2-DICHLOROETHENE . 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 

4.OOE-03 
1.OOE-02 
2.00E-02 
9.00E-03 
4.00E-03 
1.OOE-02 
4.00E-03 

NA 
3.00E-03 

4.00E-03 
1 .OOE-02 
2.00E-02 

. 9.00E-03 
4.00E-03 
l.OOE-02 
4.00E-03 

NA 
3.00E-03 

Immune System 
Liver 

Kidneys 
Liver 
Liver 
Liver 
Liver 
NA 

Liver 

300/1 
100/1 

3000/1 
NA/NA 
300/1 
1000/1 
1000/1 

NA/NA 
30/1-

IRIS 
IRIS 

PPRTV 
IRIS 

PPRTV 
IRIS 
IRIS 

__ IRIS 
IRIS 

6/29/2009 
6/29/2009 

6/29/2009 

6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

•NA= Not Applicable , _ , . . . . -
(1) Taken from USEPA 2004a Guidance. 
(2) Dennal toxicological values adjusted from oral values using USEPA 2004a recoiranended chemical-specific 

gastrointestinal absorption factors (GI ABS). RfDs are multiplied by the GI ABS. 
(3) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. „ 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the dale ofthe article provided by EPA-NCEA is provided. 



TABLE 5-5.2 
NON-CANCER TOXICITY DATA - INHALATION 
MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Chemical of Potential Concem 
Chronic/ 

Subchronic 

Value 
Inhalation 

(RfC) 

(mg/m^) 

Adjusted 
Inhalation 

(RfD) (mg/kg-
day) 

Primary Target Organ 
Combined 

Uncertainty/Modifying Factors 
Sources of RfC:RfD: 

Target Organ 
Dates (I) 

(min/dd/yy) 

Inorganics I 
ALUMINUM 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 
ZINC 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 

• Chronic 
NA 
NA 
NA 

5.00E-03 
1.50E-05 
2.00E-05 
l.OOE-05 
l.OOE-04 

NA 
5.00E-05 
9.00E-05 

NA 
NA 
NA • 

l.OOE-03 
4.29E-06 
5.70E-06 
5.75E-05 
3.00E-05 

NA 
I.43E-05 
2.57E-05 

NA 
NA 
NA 

Central Nervous System 
Cardiovascular System 

Lungs 
Kidneys 

Lungs and Blood 
NA 

Central Nervous System 
Respiratory System 

NA 
NA 
NA • 

300/1 
30/1 
lO/I 
9/1 

300/1 
NA 

. lOOO/I 
30/1 
NA 
NA 
NA 

PPRTV 
CalEPA 

IRIS 
ATSDR 

IRIS 
PPRTV 

IRIS 
ATSDR 

NA 
IRIS 
IRIS 

7/26/2001 
12/2008 

6/29/2009 
09/2008 

6/29/2009 
7/29/2008 
6/29/2009 
09/2005 

6/29/2009 
6/29/2009 
6/29/2009 

PAHs 1 

NAPHTHALENE Chronic 3.0OE-O3 9.00E-04 Respiratory System 3000/1 IRIS 6/29/2009 1 

Pesticldcs/PCBs ] 
DELTA-BHC 
4.4'-DDD 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

IRIS 
IRIS 

6/29/2009 
6/29/2009 

Semivolatiles | 
B1S(2-ETHYLHEXYL)PHTHALATE 
NITROBENZENE 

NA 
Chronic 

NA 
9.00E-03 

NA 
2.57E-03 

NA 
Lungs 

NA 
30/1 

IRIS 
IRIS 

6/29/2009 
6/29/2009 

Volatiles I 
BENZENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Chronic 
Chronic 
Chronic 

NA 
NA 

Chronic 
• NA 

NA 
Chronic 

8.20E-FOO 
9.80E-02 
2.40E+00 

NA 
NA 

2.70E-01 
NA 
NA 

l.OOE-OI 

8.57E-03 
2.80E-02 
6.86E-01 

NA 
NA 

7.71 E-02 
NA " " 
NA 

2.86E-02 

Immune System 
Liver 
Liver 
NA 
NA 

Central Nervous System 
• NA 

• NA 
Liver 

300/1 
30/1 
90/1 
NA 
NA 

100/1 
-NA' 

NAyT-JA 
30/1 

IRIS 
ATSDR 
ATSDR 

IRIS 
IRIS 

ATSDR 

nus 
IRIS 
IRIS 

6/29/2009 
09/1997 
09/2001 

6/29/2009 
6/29/2009 
09/1997 

6/29/2009-
6/29/2009 
6/29/2009 

NA = Not Applicable 
(1) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health Effects Assessment Suirunary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Enviromnental Assessment. For EPA-NCEA values, the date ofthe article provided by EPA-NCEA is provided. 



TABLE 5-5.3 
CHEMICAL-SPECIFIC PARAMETERS 

MAXWELL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

Chenncal ofPotential Concern Absorption Factor Reference GI ABS Reference Permeability Constant (cm/hr) Reference 

Inorganics | 
ALUMINUM 

ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUM VI 

IRON 
MANGANL^SE 

NICKEL 
THALLIUM 
VANADIUM 

ZINC 

NA 

0.03 
NA 

0.001 

NA 

NA 
NA 

NA 

NA 

NA 

• NA 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

I U.S. EPA, 2004 

1 U.S. EPA, 2004 

0.007 U.S. EPA, 2004 

0.025 U.S. EPA, 2004 

0.025 U.S. EPA, 2004 
1 U.S. EPA, 2004 

•0.04 U.S. EPA, 2004 

0.04 U.S. EPA, 2004 
1 U.S. EPA, 2004 

0.026 U.S. EPA, 2004 

1 U.S. EPA, 2004 

I.OOE-03 

l.OOE-03 
l.OOE-03 

l.OOE-03 
2.00E-03 

l.OOE-03 
I.OOE-03 
2.00E-04 

1.OOE-03 

1.OOE-03 

6.00E-04 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 
U.S. EPA, 2004 

U.S. EPA, 2004 

PAHs 1 

NAPHTHALENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 1.20E-K)0 U.S. EPA, 2004 1 
Pesticidcs/PCBs | 

DELTA-BHC 

4,4'-DDD 

0.1 

0.03 

U.S. EPA, 2004 

U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

Semivolatiles 

B1S(2-ETHYLHEXYL)PHTHALATE 

NITROBENZENE 

O.l 

0.1 

U.S. EPA, 2004 

U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

2.79E-02 

5.00E-K)0 
On-line Database"* 

U.S. EPA, 2004 

1 
1.97E-K)0 

6.96E-03 

U.S. EPA, 2004 

On-line Database'" 
Volatiles 1 

BENZENE 

CHLOROFORM 

1,2-DICHLOROETHANE 

1.2-DlCHLOROETHENE . • 

1,1,2,2-TETRAr HLOROETH ANE 

TETRACHLOROETHENE 

1.1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

I U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

_ I U.S. EPA, 2004 

1 U.S. EPA, 2004 

1 U.S. EPA, 2004 

3.70E-0I 

1.70E-01 

1.OOE-OI 

1.90E-01 

1.70E-01 

8.40E-01 

I.60E-0! 

2.90E-01 

1.40E-01 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

NA = Data not available. 
GI ABS = Gastroinlestional Absorption factors 
(1) Toxicity and Chemical-Specific Factors Database. Http://risk.lsd.oml.gov/cgi-biiiytox. June2009. 
U.S. EPA, 2004 = U.S. Environmental Protection Agency, 2004. Risk Assessment Guidance.for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance 
for Dermal Risk Assessment). Final Guidance. 

Http://risk.lsd.oml.gov/cgi-biiiytox


TABLE 5-6.1 
CANCER TOXICITY DATA - ORAL/DERMAL 

MAXWELL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

Chemical of Poteniial Concern 
Oral Cancer Slope 

Factor 

Oral Absorption Efficiency for 

Dennal (GI ABS)'" 

Absorbed Cancer Slope 

Factor for Dermal '^' 
Units 

Weight of Evidence/Cancer 

Guideline Description 
Source D a t e ' " (mm/dd/yy) 

Inorsanics 1 

ALUMINUM 

ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM,TOTAL 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 

ZINC 

NA 
1.50E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
1 

NA 
0.025 
0.025 

1 
0.04 
0.04 

1 
0.026 

\ 

NA 

I.50E+00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

per (ms/kg-dav) 

D 

A 
Bl 
Bl 
D 

NA 
D 

NA 
D 

NA 

D 

PPRTV 

IRIS 
IRIS 
IRJS 
IRIS 

PPRTV 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

7/26/2001 

6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

PAHs 1 

NAPHTHALENE NA 1 NA per (mg/ke-day) C mjs 6/29/2009 1 

Pestlcides/PCBs I 

DELTA-BHC 

4.4'-DDD 

6.30E+00 

. 2.40E-0I 

1 

1 

6.30E+00 

2.40E-01 

per (mg/kg-day) 

per (me/kg-dav) 

82 

B2 
IRIS 

IRIS 

6/29/2009 

6/29/2009 

Semivolatiles ) 

BIS(2-ETHYLHEXYL)PHTHALATE 

NITROBENZENE . 

1.40 E-02 

NA 

I • 

1 

1.40 E-02 

NA 
per (mg/kg-day) 

per (mg/kg-dav) 

B2 

D 
IRIS. 
IRIS 

6/29/2009 

6/29/2009 

Volatiles 1 
BENZENE 

CHLOROFORM 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE 
1,1 , 2 , 2 - T E T R A \ C H L . 0 R 0 E T H ANE 

TETRACHLOROETHENE 
1,1.2-TRICHLOROETHANE 
TRICHLOROETHENE 

VINYL CHLORIDE 

5.50E-02 

3. IOE-02 
9, IOE-02 

NA 
2.00E-0I 
5.40E-01 
5.70E-02 
1.30E-02 
7.20E-0I ^^ 

5.50E-02 

3. IOE-02 
9.1 OE-02 

NA' 
2.00E-01 
5.40E-01 
5.70 E-02 
1.30E-02 
7.20E-01 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (ing/kg-day)' 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-dav) 

A 
B2 
B2 
D 
C 
82 
C 
B2 

A 

IRIS 

IRIS 
IRIS 
IRIS 
IRIS 

CalEPA 
IRIS 

CalEPA 
IRIS 

6/29/2009 

6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

2002 
6/29/2009 

2002 
6/29/2009 

NA = Nol Applicable 
(f) Taken from USEPA 2004 Guidance. 
(2) Dermal Toxicological values adjusted from oral values using USEPA 2004 recommended chemical-

specitlc gastrointestinal absorption factors (GI ABS). CSFs are divided by the GI ABS. 
(3) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. 

HEAST - Health EfTects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. 
EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe 
article provided by EPA-NCEA is provided. 

PPRTV - Provisional Peer Reviewed Toxicity Value 
CAL EPA - California Environmental Protection Agency 

Weight of Evidence: A - Human carcinogen 
81 - Probable human carcinogen -
indicate lhat limited human data are available 
B2 - Probable human carcinogen -
indicates sufficient evidence in animals 
and inadequate or no evidence in humans 

C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 5-6.2 

C A N C E R TOXICITY DATA - INHALATION 

M A X W E L L POINT - O T H E R E D G E W O O D AREA 

G R O U N D W A T E R EVALUATION 

Chemical ofPotential Concem 

Unit Risk 

Value Units 

Inhalation Cancer Slope Factor 

Value Units 

Weight of Evidence/Cancer 

Guideline Description 

Unit Risk - Inhalation CSF 

Source D a t e ' " 

Inorganics | 

ALUMINUM 

ARSENIC 
CADMIUM 
CHROMIUM, TOTAL 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 

ZINC 

NA 

4.30E-03 
1.80E-O3 
1.20E-02 

NA 
NA 
NA 
NA 
NA 
NA 

l/ug/in3 

l/ug/in3 
1 /ug/m3 
l/ug/in3 
l/ug/in3 
l/ug/m3 
l/ug/in3 
1 /ug/m3 
1 /ug/m3 
1 /ug/m3 

NA 

1.51E-K)1 
6.30E-K)0 
4.10E-I-01 

NA 
NA 
NA 
NA 
NA 

NA 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

per (mg/kg-dav) 

D 

A 
Bl 
A 

NA 
D 

NA 
D 

NA 
D 

PPRTV 

IRIS 
IRIS 
IRIS 

PPRTV 

IRIS 
IRIS 
IRIS 

IRIS 
IRIS 

7/26/2001 

6/29/2009 
6/29/2009 
6/29/2009 
7/29/2008 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

PAHs 1 

NAPHTHALENE 3.40E-05 l/ug/m3 I.19E-0I per (mg/kg-day) C CalEPA 2002 1 

Pesticides/PCBs | 

DELTA-BHC 

4,4'-DDD 

1.80E-03 

6.90E-05 

l/ug/in3 

l/ug/m3 

6.30E-K)0 

2.42E-01 

per (mg/kg-day) 

per(mgAg-day) 

B2 

B2 

IRIS 

CalEPA 

Semivolatiles 

BIS(2-ETHYLHEXY'L)PHTHALATE 

NITROBENZENE 

• 2.40E-06 

NA 
1 /ug/in3 

l/ug/m3 

1.40E-02 

NA 

per (mg/kg-day) 

per (mg/kg-day) 

NA 

D 

CalEPA 

IRIS 

6/29/2009 

2002 

2002 

6/29/2009 

Volatiles 1 

BENZENE 

CHLOROFORM 
1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE 
1,1.2.2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 

VINYL CHLORIDE 

2.20E-06 

2.30E-05 
2.60E-05 

NA 
5.80E-05 
5.90E-06 
1.60E-05 
2.00E-06 
4.40E-06 

1 /ug/m3 

1 /ug/m3 
1 /ug/m3 
l/ug/m3 
l/ug/m3 
l/ug/m3 
1 /ug/m3 
1 /ug/in3 
l/ug/m3 

2.73E-02 

8.05E-02 
9. IOE-02 

NA 
2.03E-01 
2.07E-02 
5.60E-02 
7.00E-03 
1.54E-02 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

A 

. 8 2 

82 
D 
C 
82 
C 
82 

A 

IRIS 

IRIS 
IRIS 
IRIS 
IRIS 

CalEPA 
IRIS 

CalEPA 

IRIS 

6/29/2009 

6/29/2009 
6/29/2009 
6/29/2009 
6/29/2009 

2002 
6/29/2009 

2002 
6/29/2009 

NA = Not Applicable Weight of Evidence:-A--Human carcinogen 
(I) IRIS - Integrated Risk Infonnation System. For IRIS values, the date IRIS was searched is provided. BI - Probable human carcinogen -

HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided. indicate that limited human data are available 

EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date ofthe article provided B2 - Probable human carcinogen - indicates 
by EPA-NCEA is provided. sufficient evidence in animals and 

PPRTV - Provisional Peer Reviewed Toxicity Value inadequate or no evidence in humans 
CAL EPA - Califomia Enviromnental Protection Agency C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 3-7.1 

rALCULATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MAX\^^LL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

=W^^:T== 

Civ.uvk.Mcr 

r«).,>.iLvMaliiuii 

C;.iviinKv..iui 

r:\|ioiiD-c I'oiN 

l.ip Wilier 

F.xpo^ia\; Riiiiic 

IiigeilMin 

R.\p. RmiiL-Ti'tai 

lleniMl 

Rvi. Rome loml 

fticinicnli if 
Poicrainl Coreeni 

[nnrgiinit* 
AR,SHNIC 
BERYIL I IM 
CADMIUM 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 
ZINC 

PAIIt 
NAPHTHALENE 

P«(iciHc*^rCB« 
DELTA-BHC . 
J.4'-DDD 

Sciiilvn 1,1 t i k i . 
niSC-FTllVLHEXYDPHTHALATE 
NITROIJENZLNE 

HHNZENE 
CII1J3R0F0RM 
I.MJlCllLORnrTHANE 
[.2D1CHI.0R0LTHENF. 

I.I 2.METRACHL0R0F.THANE 
TF.TR,\CMlOR0F.TIirNE 
1.1.2-TRlCHIilROF.THANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

EPC 
Vsht 

3.75E-0; 
I.84E-02 
3.44E.(14 
5.62E-<I1 
l.i:E-K)0 

4 3dE-0l 
4 70E^3 
4 .16E-03 
1.50E-O0 

:.00 E-03 

2.:0E-O5 
2.468-04 

6.70 E-02 
1.4iE-03 

3.4iE-OI 
L.l 1 E-02 
6.94t-0.1 
3.7IE-n2 
2.8fiE-OI 
6 86E.0.1 
S.SOE-O.l 
3.79E-02 
6.71E-0.1 

Uniti 

(mg/L) 
Ong/L} 

(mg/L) 
(mgA,) 
(mg/L) 
(mg/L) 
{mj/L) 

(TDf/L) 
("igA.) 

(nig/L) 

(nif/L) 
(mg/L) 

(mg/L) 
(mg/L) 

(mg/L) 

(ing/1.) 
(mg/L) 

(ing/I.) 
(nigA,) 
(nigA,) 
(mg/L) 
(mg/L) 
(mg/L) 

. Innrcnnm 
ARSENIC 
BERYLLHM 
CAUMIUM 
IRON 
MANGANbSF. 
NICKLL 
THALLIUM 
VANADIUM 
/ I N C : 

PAH. 
NAPHTHALENE 

Pei t ic idc^CR* 
DFI.IA-BHC 
4.4.r)DD 

niS(;-ETHYI.HEXYL)PllTHAI.ArF. 
NITROULNZENE 

HENZI-NE 
CIIIXlROrORM , 
i.]- i) irHi.ORor.THANr; 
I.2-I)IC1II.0R0I-1HRN1; 
i.t.;.:-T[;iRA(:HLOROt;THANi-: 
n-TRAf:iIIX>ROET]l)>jr 
1.1.2-IRICHI.OHOmiIAN!: 
rR ic i imROEn iKNr . 
VrNYLCHIX)RIDR 

3 7St-02 
1 84E-02 
J 44E-04 

5.62E-OI 
I.5;E-OO 
4..1JE-0I 
4.70E-O3 
4.36E-03 
l.50E<ffl) 

2.00E-0.1 

:.:f iE-oi 
2 46E-04 

6 70E-02 

1 J5E-0.1 

145E-0I 
1 JIE-OJ 
6 94E.ni 
.1 71 E-02 
2.ss[;-0i 
rt a6E-01 

S.80li-0.i 
.1.7!)F.-02 
rt 71 E-O.i 

(mg/L) 
(mg/L) 
(mg/L) 
(mg/L) 
(iiig/L) 
(mg/L) 
(mg/L) 
{mg/Ll 
(mg/L) 

(mg/L) 

(nig/L) 
(mg/L) 

(mg/1,) 

(nigA,) 

(mg/I,) 
(mgA.) 
(mg/L) 
(n^A.1 

(mS'L) 
(mg/l.) 
(mg/L) 
(nig/L) 
( m ^ . ) 

1 
lM ' - " ^ - IV i . «ToMl 1 

l-.\ii,>viLi. Mcilujii \oi;,\ _ 

Cfliccr Risk CalciUation! 
Ion Ice/Ex DO nrc Concenration 

Vaiie 

3.32 E-04 
I 73 E-04 
3.11 E-06 
3.2BE-01 
1 43E-03 
4.03E.03 
441E-05 
4 JOE-Oi 
MlE-02 

LSSE-03 

2.07E-07 

2.31E^6 

6.:9E-04 

l.36E-flJ 

3.24E-03 
1.23 E-04 

fi.52E-03 
J.4SE-04 
2.7IE^] 
6.44E-05 
8.27E-03 
3.3rtE-04 
6.30E.03 

Units 

(Tiig/kg-dfly) 
(mg/kg-dny) 
(mg/kg-day) 

(mft/kgMlay) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mgrtcg-day) 

(mg/kg-day) 

(mg/kg-day) 
(mg/kg-day) 

(mg/kg-day) 
(mg/kg-djy) 

(mg/Vg-day) 
(mg/kg-day) 
(mg/Vg-day) 
(mgAg-day) 
(mg/kg-day) 
(mg/Vg-dJiy) 
(mg/kg-day) 
(mg/kg-day) 
(mp/Vp-day) 

CSF/Unn Risk 
^Vahe 

I.SOEtOO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

6.30E-O0 
2.40E-01 

1.40E-02 
NA 

3.30E-02 
3. IOE-02 
9.I0E-0: 

NA 

2.00 E-01 
J.40E-0I 
S.70E-O2 
1.30E.0: 
7.20E-01 

Uniti 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
pcr(mg/kg-diy) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 

per (mg/kg-day) 
per (mg/Vg-day) 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/Vg-day) 
per (mg/kg-day) 
per(mgfltg-day) 
per (mg/Vg-day) 
per (rag/Vg-day) 

I.84E-06 
9.02E-07 

2 67 E-08 
2.76E-03 
7.4 3 E-03 
4 26E-06 
2,3nE-07 
2.I4E-07 
4.4|E-0i 

I.ISE-04 

3.O1E-08 
6.03E-OJ 

6.47n.03 
4.9SE-07 

6 26r.03 
1 09E-04 

3 40R-05 
3.46E-04 

2.-108-03 
2.83 E-04 
rt.QOE-OS 
J.19E-04 
4.6 IE-OS 

(mg/kg-day) 
(mg/Vg-day) 
(mg/ke-<lay) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/lcg-day) 
(mg/kg-day) 
(tng/kg-day) 

(mg/kg-day) 

(mg/kg-day) 
(mg/kg-day) 

(mg/kg-day) 
(mg/kg-day) 

(tvg/kf^y) 
(mg/kg-day) 
(iHg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(.iigAg-day) 
(mg/kg-day) 
(mg/kg-day) 

l.iOE-OO 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

6.30E-K)0 
2.40E-OI 

• 1.4flE-03 
NA 

5.50E-02 
3.IOE-02 
9. IOE-02 

NA 
2.OOE-OI . 
S.40E-01 
5.70E-02 
1JOR-02 
7.20E-OI 

per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per (tng/kg-day) 
per (mg/kg-day) 
per (mg/kg-dfly) 
per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 
per (mg/kg-day) 

per (mg/kg-day) 
per (mg/Vg-day) 

" per (mg/kg-dfly) 
per (mg/Vg-day) 
per (mg/Vg-day) 
per (mg/kg-day) 
per (mg/Vg-day) 
pet (mg/Vg-day) 
per (mg/kg-day) 
per (mg/kg-day) 
per(mft/kp-day) 

• 

• 

CireerRiik 

J28E-04 

--------
_ 

l.306<H5 
S.53E-07 

8.8! E-06 

-
1.78 E-04 

3.8! E-06 
3.93 E-06 

-5.4! E-04 

3.48E-03 
4.7! E-06 
4.63 E-06 
4.54 E-03 

1.36E-03 

2.76E-06 

--------
_ 

I.90E-07 
I.45E-03 

9.06E-O3 

-
3 44E.04 
3J9E-06 
3 1 OE-06 

-4 8nE.04 

I.33E-04 
3.94E.06 
7.01 E-06 
3.32E-03 

l.l4E-n3 

:.49E-03 

1.49 E-0 3 

NoivCflncer Haaml Cakulationi 
lnakft/Eipon« Conccrmiion 

Vnlue 

1.03 E-03 
3.04E-04 
1.49 E-05 
] .S4E-HX) 
4.16E-02 
I.I9E-02 

. I.29E-04 
I.I9E-04 
4. I I E-02 

3.48E-03 

6.03 E-07 

6.74&06 

1.84E.03 
3.97E-05 

9.43E-03 
3.39&04 
1.90E-04 

1.02 E-03 
7 89E-03 
1 88E-04 
1.41 E-04 

1 04E-03 
1.84E-04 

Uniis 

(mg/kg-diy) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 

(nVVg-doy) 

(mg/kg-dfly) 
(mg/kg-dfly) 

(mg/Vg-day) 
(mg/kg-dfly) 

(mg/Vg-dfly) 
(mg/kg-day) 
(mg/Vg-day) 

(mg/Vg-dfly) 
(mg/Vg-day) 
(mg/Vg-day) 

(mg/Vg-day) 
(mg/Vg-day) 
(mg/Vg-day) 

RfD/RIC 
Vnlue 

3.OOE-04 
2 OOE-03 
3.00E-04 
3.OOE-OI 
4.60E-02 
2.00E-02 
6.50&03 
S.OOE-03 
3.OOE-OI 

2.OOE-02 

8.00E-03 
NA 

2.00E-02 
2.OOE-03 

4.00E-03 
l.OOE-02 
2.OOE-02 
9.00E-03 
4.00E-<I3 
1.00EJ32 
4.00E-03 

NA 
3.OOE-03 

Uniti 

(mg/Vg-d«y) 
(mg/Vg-dfly) 

(mg/Vs-day) 
{mg/Vg.<lfly> 
(mg/Vg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mgrtcg-day) 
(mg/Vg-day) 

(mgfltg-dfly) 

(mg/kg-day) 
(n:ig/kg-day) 

(iTigfl(g-dfly) 
(mg/kg-dfly) 

(mg/kg-dfly) 
(mgfltg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 

3.36E-06 
2 63 E-06 
7.78E-08 
B.04E-03 
2.17E-04 

1.24E-03 
6.72 E-07 
6.24 E-07 
l.:9E-04 

3.43 E-04 

8.78E-08 
I.76E-04 

1.89E-02 
1.44E-06 

1.83 E-02 
3 18E-04 

9 93 E-03 
1 01 E-03 
7 00E-03 
8.24E-04 
2.01 E-04 

1.37E-03 
I.34E-04 

(mgrtcg-dfly) 
(mg/Vg-dfly) 
(mg/Vg-day) 
(mg%-dfly) 
(mg/kg-day) 
(mgrtcg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mgfltg-day) 

(mg/kg-dfly) 

(mg/Vg-dfly) 
(mgfltg-dfly) 

(mg/kg-dfly) 

(mg/kg-day) 

(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mg/Vg-day) 
(mg/kg-day) 
(mg/kg-dny) 
(mg/kg-day) 
(mg/kg-dny) 

3.00E-04 

1.40E-05 
I.23E-03 
3.OOE-OI 
1 84E-03 
8.00E-04 

630E-03 
UOE-04 

3.OOE-OI 

2.O0E-O2 

g.OOE-03 
NA 

2.OOE-02 
2.00E-03 

4.OOE-03 
1 .OOE-O: 
2 OOE-02 
9.00E-03 
4 OOE-03 
1 OOE-02 
4.00E.03 

NA 
3.00 E-03 

(mg/kg-day) 
(mg/Vg-day) 
(mg/kg-day) 
(mg/kg-day) 
(mgflcg-day) 
(mgrttg-day) 
(mg/kg-day) 
(mg/Vg-day) 
(mg/Vg-day) 

(mg/Vg-day) 

(mgfltg-day) 
(mg/kg-dfly) 

(mg/kg-dfly) 
(mg/kg-dfly) 

(mgfltg-dfly) 
(mg/kg-dfly) 
(mg/kg-dfly) 
(mg/Vg-dfly) 
(mgflcg-dfly) 
(mg/Vg-day) 
(mg/Vg-day) 
(mgfl(g-dfly) 
(mg/Vg-dny) 

Hf l iud ( ^ t i c n 

3.42E-K)0 
2.32E-01 
2.98t02 
3.I3E-40 
9.05E-OI 
J.93&0I 
I.98E+O0 
2J9E-02 
I.37E-01 

2.74E-fl3 

7.53 E-03 

-
9.18 E-02 
1.99 E-01 

1J6E*00 
3.39E-02 
9.51 £-03 
1.13E-0I . 
1.97E+00 
1.88E-02 
6.03 E^2 

_ 

L79E-02 
I.88&0I 
6.2 2 E-03 
2.6aE-02 
I.I8E-01 
I.55E-02 
1.03 E-02 
4.80E-03 
4.29E-04 

1.72E-02 

1 IOE-03 

-
9.44E-01 
7 . 2 2 E ^ 

4.56E'O0 
3.I8E-01 
4.96E-03 
I.12E-0I 
I.75E+O0 
8.24E-02 
3.03 E-02 

-4 48E-02 

7.99E;'nn 

2.52 E'Ol 

2JIF, ' ( I I 
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TABLE 3-7.1 

CALCULATION OFCHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

1 MCllliuii LxiX'iiLr Moiliiuii 

Air 

• 

l-.\ini^iire Pi'-uu 

SlmwurllL-nd 

rxv^.^mr Rome 

InluiliiiuMi 

l:\ll Ri'lllC lOliil 

Cliemii;nlpf 
Pineiswirmwcni 

Vo lX i lu 

nCNZlTNE 

CHLOROFORM 

l.2-[)ICHLOR0ErHANE 

1.2-DICIlLOROETHFNE 

l.l.2.2TITRArHLOR01--THANE 

TI-TRAC-1H/)R0ETHENE 

I.L;-TRICHIX)ROETHANE 

TRlCHLOROllTHIfNE 

VINYL(:illX)RJDC 

EPC 

VnhK 

1 rt3E-02 
3.21E-04 

2.62 E-04 

1 60E-n3 

6.74E^3 
2 48E-04 

2 91E-04 

1 5in-03 
1.51 E-04 

Uniii 

(me/Vg/shower) 

(iiig/Vg/shower) 

(mg/kg/^l lower) 

(mg/Vg/ihowcr) 

(iiig/Vg/^lkHvcr) 

(mgAg/sl lower) 

(mg/Vg/sliower) 

(mn/Vg/ihowcr) 

(ma/kB/^hower) 

l;\|ViMiix; Hnin Totnl 

1 M«.MLV MaUioii ll'l.ll 

(;n<iu>K>'.ilci \o\?\ 

Irtuke/Enpontre Corvemnititin 
Vnlic 

1.79E-03 

J.71E-05 

2 87E-03 
1 76E-04 

7.39 E-04 

;.7IE-05 

3.I9E-03 
1 65E-04 

3 S5E.03 

Urtit, 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/kg-day) 

(mg/kg-dny) 

(mgflcg-day) 

(n^/Vg-day) 

CSF/Urii Risk 
Vahe 

2.73 E-02 

8.05 E-0 2 

9.10E-01 
NA 

2.03 E-01 

2.07 E-0 2 

5.60E-02 

7.00E-fl3 
I.34E-02 

Unjn 

per (mg/Vg-day) 

per (mg/Vg-dfly) 

per (mg/Vg-dfly) 

per (mgflcg-dfly) 

per (mg/kg-dny) 

per (mg/kg-day) 

per (mg/kg-dny) 

per (mg/Vg-day) 
per (nK/Vg-dayl 

• 

Tcifll of Recepior Risk.̂  Across AU Media 

Cancer Risk 

4 88E-03 

4.60E-06 

2.6IE-06 

-I.50E-04 

3 60E-O7 

1.79E-06 

I.I5E-06 
5.92 E-07 

:.ioE-fi4 

1.10F^4 

I . IOE;-04 

1.70E-03 

2.70 E-nj 

Inake/EnposiiTc Concei d J BT to • 

Vnlic 

I.79E-03 

5.71 E-05 

1.87E-05 
1.76E-04 

6.46E-03 
2J7E-04 

2.79E-04 

1.44 E-03 
3.85E-05 

Lhit* 

(mgflcg-day) 

(mg/kg-dfly) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(me/kg-day) 

(mg/kg-day) 

(tng/kg-day) 
(mg/ko-day) 

RfD/RIC 

VaKr ^ 

B.57&03 
2.gOE-02 

6.86E-0I 

NA 

NA 

7.71 E-02 

NA 

NA 

2.86E-02 

Uniti 

(mg^-day) 

(mg/kg-dfly) 

(mg/kg-dfly) 

(mgflcg-day) 

(mg/kg-dfly) 

(mg/kg-dfly) 

(nVVg-dfly) 

(tng/kg-dfly) 
(mg/kg-day) 

Hf lza id(^ t ic i t 

2.09E-OI 

2.04E-03 

4.19E-03 

--3.0aE-03 

--1.33E-03 

I.15E-01 

M 5 E J I I 

234E+01 

l-l'C 1-\| 

(SI - Cm 

RiU lU'l 
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CALf in j \TION OF C H E M 1 C A L ( 5 ^ ^ P I I S K S AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POfNT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

M i ' d i i u l i 

C i i v i u . K i - i l t i 

l \ l l . >s lUL 'M l . - l l l l l I l l 

( i i i i i a i l w f l l u r 

• 

I : M « « ™ V 1'mi.i 

l i | . W n i u r 

i : \ | ^ . M u v Route 

l i igL- i i i i in 

l•.^n. R o m e l o t . i l 

D t -n i i . l l 

E.\n R i ' i i i e L^inl 

C l i c m i c n l o f 

P o t i : i < i n i r o n ; i ; n i 

A R S l - N I C 

nrRvi.i.iiw 
C A D M I U M 

I R O N 

M A S ' G A N R S E 

N I C K L I . 

T H A L L I U M 

V A N A D I U M 

Z INC 

P A I I a 

N A P H r i l A L R T M E 

P c . i w : i d c * / r C » i 

D L L T A - m i C : 

4 , 4 ' . D D I ) 

S c t i i i v u N i i i l o 

l ! l . ' ; ( 2 - L r i l Y l . l l i ; X Y L ) P l l T H A L A 1 E 

N i r R O H l i N Z L N E 

01-IN Z E N i : 

C l I l O R O r O R M 

l . M i l C : i l l . O R ( ) r . T I I A N L 

l . 2 - D I C . H l X ) R 0 8 r i l F N r : 

i.i.:.2.inKACHLORor.iiiANr-
rriRACiii.nROi:rMi>JF. 
I.L21RIC:HL0RniiTMANi: 
rKicniORoniiLNF 
VINYLCIILORIDh 

Ere 
V a l i e 

3 7 5 E.02 

I .H4E-02 

5 .44E-04 

S 6 2 E - f l l 

1 5 2 E ' 0 0 

- i .34R.OI 

4 .70E4 t3 

4 .36K-n3 

I 3 n E ' f ) 0 

2 non-ni 

2 20E-O5 

2 4 6 E - 0 4 

6 .70F -02 

I.-I3F.-01 

1 .43F . f l l 

l . 3 l i ; - 0 2 

6 9 4 R . i n 

3.71 E-02 

2.RHE-0I 

6 KC-E-fl3 

R ROE-Ol 

3 79H-02 

rt7ir.-03 

U n i i i 

( m f A . ) 

(n igO. ) 

( m g / L ) 

( m g / L ) 

( m g / L ) 

( m g A , ) 

( m g A . ) 

( m g / L ) 

( m g / L ) 

( m g / L ) 

( m g / L ) 

( m g A , ) 

( m g / L ) 

( i i ig /1. ) 

( m g / L ) 

( m g / L ) 

( m g / L ) 

( m g / l . ) 

(mg/1. ) 

( m g / I . ) 

( i i i e / L ) 

( m g A . ) 

( i i i p / L ) 

I n o r B i i n k i 

A R S E N I C 

n F . H Y I . I . I l I M 

C A D M I U M 

I R O N 

M A N ( i A N l : . S H 

N I C K i - . l , 

I 1 1 A I . M I I M 

V A N A D I U M 

/ . I N C 

N A r i l l l l A l . h N L 

P ( » r i c i d c « / P C I I i 

D I - L I A - n i l f 

4 . 4 ' . i ) D n 

S c i i i h - n l i i i l l c i 

H I S ( 2 - l " . r H Y I . I I f . X V I . ) l ' H T H A I . A T I l 

N I T R O U F . N / . h N i : 

n i L N / . N N E 

ciimRoroKM 
I . 2 - D 1 C I I I J 3 R 0 F , T H A N E 

l . 2 - n i C H I . ( ) R 0 E T I l C N E 

l . l . 2 . 2 - T i ; r R A C H m R O E T H A N E 

r i r r R A C H I X ) R O E T H I T N E 

1 , 1 , 2 - T K J C H I . . 0 R 0 L T H A N E 

f R I C H L O R O E T I l E N R 

V l N Y l . C l l l X J R I D E 

3 .73E-02 

1 SJ i ; - 02 

5 J 4 i ; . 0 4 

3 . 6 2 R ' O I 

1 5 2 F . ' 0 0 

4 3- lE-OI 

4 .7nF . -m 

4.16R-0.1 

1 3 l l h > 0 0 

2.OOF.-Ol 

2 .20E-05 

1.46R.04 

r..7or-n2 
1 45E .03 

. i 4 i i ; . o i 

l 3 l i ; - 0 2 

rt.'J4E-01 

3 .7 IF : -02 

2 .8 f iE-01 

6 . 8 6 E - 0 1 

8 .8nF .03 

1 . 7 9 r . 0 2 

6.71 F,-03 

( m g / L ) 

( m g / L ) 

( n i o / U 

( m g / l . ) 

(ms/L) 
( i i i g T . ) 

( m p / l . ) 

( m g / L ) 

( i t>g/L) 

( n ^ . ) 

( m g / L ) 

( m g / I . ) 

( n i g / l . ) 

( m g / I . ) 

( m g / l . ) 

( m ^ . . ) 

( m g / L ) 

( m g / L ) 

( iT lg/L) 

( m g / L l 

( m g / L ) 

( n i g / L ) 

( m g A , ) 

l M > " ' ; i u ^ l ' o i i i i r m n l 

| . \ l » < i u i ; M ( ; i 1 i i u i t T i ' i . i l 

( i r . . i j ^ l n : i M h^i. i l 

Cancer R a k Ca lc iUn i i on t 

I n a k c / E n p n s i f f e C o t t e m a t i o n 

V n l i « 

3.08 E-04 

1 51 E-04 

4 4 7 E-06 

4 . 6 2 E . 0 I 

1 2 5 E - 0 ; 

3 .57E.03 

3 86E-05 

3.58 E-05 

1 23 E-02 • 

I 6 4 E - 0 5 

L S I E-07 

2 .n2E.06 

5.51 E-04 

I . I 9 E . 0 5 

2.B4F.-03 

I.OSE-04 

3 70EJ13 

. V n j E - 0 4 

2 .378-03 

3 64R.0S 

7 2 3 8 - 0 5 

1 12 E-04 

5 52E-05 

U n i t i 

(mg /Vg-day ) 

( m g / k g - d a y ) 

(mg/Vg-d f l y ) 

( m g / k g - d a y ) 

( m g / k g - d n y ) 

(mg /Vg -day ) 

(mg /Vg -day ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

(mg /kg -d - i y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) • 

( i i i g / kg -day ) 

( m g / k g - d a y ) 

(mg/kg-d-ny) 

( m g A g - d a y ) 

( m g / k g ^ l a y ) 

(mg /Vg-day ) 

(mg /Vg -day ) 

(mgykg -day ) 

(mg /kgHtoy ) 

C S F / U n i l R i sk 

V a h e 

150E-K )0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

6.30E-KN) 

2 4 0 E . f l l 

1.40E-02 

N A 

5 .508-02 

3 IOE-02 

9 108-02 

N A 

l .OOE-OI 

5 4 0 8 - 0 1 

5.70E-02 

1 .108-02 

7 208 -01 

I fn i ts 

per (mg /Vg -day ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per (mg /Vg -day ) 

per (mg /Vg -day ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d n y ) 

per ( m g / k g - d a y ) 

pe r ( m g / k g - d a y ) 

l>er ( m g / k g - d a y ) 

per (mgiT(g.day) 

i w r ( m g / k g - d a y ) 

pe r ( m g / k g - d a y ) 

i x t ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( i n g A g - d a y ) 

per ( m g / k g - d a y ) 

per (mg /Vg -day ) 

per ( m g / k g - d a y ) 

p e r { n i c / V c - d a y ) 

1 36E-Ort 

6 65E-07 

1.97E-OR 

2 03 E-01 

5 .50E-05 

1 . I4E-06 

1.70E-07 

1.588-07 

3.2SE-05 

8 .68E.05 

2.2 2 E-OS 

4.458415 

4.77F.-03 

3 . 6 5 8 . 0 7 

4 6 2 8 - 0 3 

8.0SE-Q5 

2 .318-05 

2 .338 -04 

1.778-03 

2 .088 -04 

i . 0 9 E - 0 5 

3 .978 -04 

3 4 0 E - f l i 

( i i i g / kg -d - i y ) 

( m g / k g - d a y ) 

( m g / k g n j a y ) 

( i n g / k g - d i i y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

(mg /kg -d f l y ) 

( m g / k g ^ l a y ) 

(mg /Vg-day ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

( m g / k g ^ l a y ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

(n ig f l (p -dny ) 

( i i i g A g - d n y ) 

(mgf lcg-day) 

( m g A g < I a y ) 

LSOEHIO 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

6 . 3 0 8 ^ 0 0 

2 .408 -01 

1.4118-02 

N A 

5 .308 -02 

3. IOE-02 

9 . 1 0 8 - 0 2 

N A 

2.OOE-OI 

3 40E-OI 

5 .70E-02 

1.30E-02 

7 2 0 8 - 0 1 

per ( m g / k g - d n y ) 

pe r ( m g / k g - d n y ) 

per ( m g / k g - d a y ) 

pe r ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d n y ) 

per (mgr t :g -day ) 

per ( m g / k g - d n y ) 

per ( m g / k g - d n y ) 

per ( m g / k g - d n y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per (mg /Vg-dny ) 

per (mg /kg -d f l y ) 

) »e r (me /kg -day ) 

pe r ( m g / k g - d a y ) 

l ier ( m g / k g - d a y ) 

pe r ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d a y ) 

per ( m g / k g - d n y ) 

p c r d n p / k f t - d n y ) 

T o i a l o f R c c e p i o r R i ' k ^ A t m . w A l l M e d i a 

C a r w r r R U k 

4 62E-04 

--------
„ 

1.148-06 

4 8 5 8 - 0 7 

7 .718 -06 

-
1 5 6 8 - 0 4 

3 . 3 4 8 - 0 6 

3 . 1 9 8 - 0 6 

-4 7 3 8 - 0 4 

3.04E-O3 

4 .12E-06 

4 .05E-06 

3 . 9 7 8 - 0 5 

l . l 9 F , - 0 3 

2.03H-O6 

----~ 
--
_ 

1.408-07 

1 0 7 8 - 0 5 

6 6 8 8 - 0 3 

-
2 .548 -04 

2 .50E-06 

2 2 8 8 - 0 6 

-3 .54E.04 

I .13E-04 

2 .90E-06 

5 .17E-06 

2 45E-03 

S.J f iE- f l4 

: . 0 3 E - f l 3 

2 .n3E-n3 

: . 0 3 E - n 3 

: . 0 3 E - f l 3 

N o n - C a n c e r H a z a r d C a k t i l n t i o r B 1 

I n a k e / E K D o n n r C o r c c r t r a t i o n 

V a l i e 

3.60E.O3 

1.76E-03 

5 .32E-03 

3 J 9 E H ) 0 

I . 4 6 E - 0 I 

4 . 1 6 E - 0 I 

4 .31 E-04 

4 .18E-04 

I . 4 4 E - 0 I 

1.92 E-04 

M l E-06 

2 3 6 E - 0 5 

6 42E-03 

1 3 9 8 - 0 4 

3.11 E-02 

1.26E-03 

6 .65E-04 

3 .56E-03 

2 .76E-02 

6 .58E- f l4 

8 .44E-04 

3.63 E-03 

6.43 E-04 

l A i i t i 

(mg f l cg -day ) 

( m g / k g - d f l y ) 

( m g / k g - d f l y ) 

( m g / k g - d f l y ) 

( m g / V g - d a y ) 

( m g / k g - d f l y ) 

( m g / V g - d a y ) 

( m g / k g - d a y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g / k g - d f l y ) 

( n « / k g - d f l y ) 

( m g / k g - d f l y ) 

( m g / k g - d f l y ) 

(mg /Vg -d f l y ) 

( m g / k g - d a y ) 

( m g / V g - d n y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m c / V a - d a y ) 

R f D / R f C 

V a l u e 

3.00 8 -04 

2 . 0 0 E ^ 3 

3 . 0 0 E - 0 4 

3 . 0 0 8 - 0 1 

4 . 6 0 8 - 0 2 

l .OOE-02 

6 .50E-0S 

3.OOE-03 

3.OOE-OI 

2 .00E-02 

8 . 0 0 E - 0 3 

N A 

2 . 0 0 8 - 0 2 

2.00 E-03 

4.OOE-03 

l .OOE-02 

2 .00E-02 

9.OOE-03 

4.OOE-03 

1 OOE-02 

4 .00E-03 

N A 

3 OOE-03 

Uni ts 

( m g / k g - d a y ) 

( t t i g / k g - d a y ) 

(mg r t t f i - day ) 

( m g / k s - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g / k g - d a y ) 

( m g f l t g - d f l y ) 

( m g / k g - d f l y ) 

(mg /Vg -d f l y ) 

( m g / V g - d a y ) 

(mgr tcg-day) 

( m g / V g - d f l y ) 

( m g / V g - d a y ) 

( m g f l ; g - d a y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

l . i 8 E - 0 5 

7.76F.-06 

2 .30E-07 

2.37 E-02 

6 41E-04 

3 .66E-05 

1 9 8 E - 0 6 

1.84E-06 

3.eOE-04 

1.018-03 

2 .39E-07 

5 . I 9 E - 0 4 

5 .37E-02 

4.26E- f l r t 

5 .39E-02 

9 .40E-04 

2.93 E-04 

2.97 E-03 

2.07 E-02 

2.43 E-03 

5 .948 -04 

4 .648-03 

3 96E-04 

( i r g / k g - d a y ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g A g - d f l y ) 

( m g / k g - d a y ) 

(mg /Vg -d f l y ) 

( m g / k g - d f l y ) 

( m g / V g - d a y ) 

(mg /Vg -d f l y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g / k g - d n y ) 

( m g / k g - d a y ) 

( m g A g - d a y ) 

( m g / k g - d n y ) 

3.OOE-04 

I . 40E-03 

1.23 E-05 

3 . 0 0 8 - 0 1 

1.848-03 

8.00 E-04 

6 . 3 0 E - 0 3 

1 .308-04 

3 . 0 0 8 - 0 1 

2 . 0 0 8 - 0 2 

8 . 0 0 8 - 0 3 

N A 

2 .00E-02 

2 . 0 0 8 - 0 3 

4 . 0 0 E - 0 3 

l .OOE-02 

2.OOE-O 2 

9 .00E-03 

4.OOE-03 

l .OOE-02 

4.OOE-03 

N A 

3.OOE-03 

( m g / V g - d a y ) 

( m g / k g - d a y ) 

( m g / k g - d f l y ) 

( m g / k g - d a y ) 

( m g / V g - d f l y ) 

( m g / k g - d f l y ) 

( m g / V g - d a y ) 

( m g / V g - d a y ) 

(mg f l cg -day ) 

(mg r t ( g -day ) 

( m g / k g - d a y ) 

imtf lni- i ty) 

( m g / k g - d a y ) 

( m g / k g - d a y ) 

(mgf lcg-d f l y ) 

( m g / k g - d f l y ) 

( m g / k g - d f l y ) 

( m g A g - d f l y ) 

(mgr tcg-d f ly ) 

( m g f l t g - d f l y ) 

( m g / V g - d f l y ) 

( m g / V g - d f l y ) 

( m g / V a - d a y ) 

T o i n l o f R e c e n l o r H a r i i n l * Acit>^« A U M e d i a 

H a z a r d C ^ K i l i c n 

1 . 3 0 E * O I 

8 . 8 2 8 - 0 1 

1 0 4 E - 0 I 

1.80E-K)1 

3 . 1 7 8 + 0 0 

2 .08E+O0 

6.93 E+OO 

8 . 3 6 E - 0 2 

4 . 7 9 E - 0 1 

9 . 3 9 E - 0 3 

l . ( i 4 E - 0 4 

-
3 . 2 I E - 0 I 

6 . 9 5 E - 0 2 

8 . 2 7 E + « ) 

I . 2 6 E - 0 I 

3 J 3 E - 0 2 

3 . 9 5 E - 0 1 

6.9OE+O0 

6 . 5 8 8 - 0 1 

2 118 -01 

-2 . 1 4 8 - 0 1 

6 .03 R ' O I 

3 . 2 7 E - 0 2 

3 .33E-01 

1 .848-02 

7 . 9 0 E - 0 2 

3 4 9 E - 0 I 

4 . 5 8 8 - 0 2 

3 . 0 5 E - 0 1 

1.42E-02 

1.27E-03 

3.06E-O2 

3 . 2 4 E - 0 5 

-
2.78E+O0 

2.13E- f l3 

I J 5 E H 1 1 

9 . 4 0 E - 0 2 

I . 4 6 E - 0 2 

3 J O E - O l 

S . I 6 E * 0 0 

2.43 E-01 

I . 4 9 E - 0 1 

-I . 32E -O I 

2 J f i E + O I 

8 J 9 E + 0 1 

8 . 3 9 E t n i 

8 J 9 E * 0 I 

8 J 9 E + 0 I 

i n n - RelLiLiVL- l l - ' ^ i : 

K i r •. I ^ > i c i i . n . i ' ( > i iv \ - i i 
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TABLE 3-7.3 

f A i r U l j \ T 1 0 N OFCHEMICAL C/UJCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Mi-diuiii 

(;ivuiidM-.iici 

l - \ [ \ " ;u i r MisJiuiii 

(l l l 'Ulld\Oli.T 

' 

l i . \n 'sun; Point 

Mfl.wvell Pomt 

r \posun; Route 

liigL-;iioii 

I'AP. Rome loi. i l 

Dcniwi ' 

-
l-.\p Route Tolal 

C l iemic i lo r 

Potential Concern 

iMoruunk , 

A L U M I N U M 

ARSENIC. 

D r . R Y L L l U M 

CADNOUM 

C M R O M T U M T O T A L 

IRON 

MANGANESE 

N l f l K L L 

T l i A l . L U I M 

V A N A D I U M 

/.INC 

P A I h 

N A P i n i l A L I i N L 

PcMkirte^/PCn* 

n r i . T A . i i i i c 

4.4'.DDD 

S(.<iiilvoliilitc!i 

H i S ( 2 . P : i ! ( Y l . U E X Y L ) P M I T I A l A r n 

^JnROHl••N^.R^fE 

Voln l l lc t 

D L N Z E N i ; 

C l I L O R n r O R M 

l . ; - l ) IC tn .OROETUANE 

i . 2 n i c : i n . O K o n r H ] ; N i ; 

l . l .2 .2-T8TRAC:m.OROF:T l lANi ; 

IT . r R A C i n / > R 0 8 1 1 1 8 N 8 

l , 1 . 2 . | R l C F n . 0 R 0 E n K A N E 

T H i n n . n R 0 K T M 8 N H 

v r N t l - C i a O R F D E 

E P C 

Value 

i.s:c+oo 
6 08E-02 

1 85E-02 

6 35 E-04 

.y 09 8-03 

j .eOE-OI 

1 56EtOO 

4.36E-0I 

4.O:E-O.I 

6.108-03 
1 JOC'OO 

2.008-03 

;.20E-05 
2.46E-04 

6.7flE.02 

1 45n-03 

3 4 5E-01 

I..UG.02 

6.94E-03 

1.718-0: 

2.888-01 

6 868-03 

a 80 E-03 

3.79 E-0 2 

6.7IF.-01 

Units 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mn/L) 

(mg/L) 

(mg/L) 

(mg/I.) 

[m&/L) 

(mg/I.) 

(mg/I.) 

(mg/L) 

(mg/L) 

(mgA.) 

(mg/L) 

(mg/L) 

(mg/I,) 

(msA.) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/I,) 

(mg/L) 

(mg/L) 
(m&'L) 

I l inr^n i i lc* 

AI.LDwfTNUM 

ARSHNI f 

R L R Y l . L I U M 

C A D M R M 

CI IROMRJM, T O T A L 

IRON 

M A N G A N F S 8 

NIC KEL 

T I b \ L L l U M 

V A N A D I U M 

ZINC 

P A I I i 

NAPI ITHAI . I -NE 

Pcdiddc^/PCR* 

DFLTA-BHC 

4.4'-nDD 

Scmi \o In i ik» 

B l S ( : . r n i Y l . ) I E X Y l . ) P i n T 1 A l . A T E 

N i l ROHLNZENT. 

Volat i le* 

BENZENE 

C l f l / ) R O m R M 

l .2-DIC: i lL0R0F.THANE 

l , : - t ) l ( : H L 0 R 0 8 T i m N F 

l . l . 2 . : - T H T R A C m , 0 R 0 8 T H A N E 

T l i T R A r U L O R O E T H E ) ^ 

l . l . : - T R l C M I - 0 K n 8 T l l A N E 

T R O n . u R 0 E l H I - N E 

V I N M . C H l X i R I D F 

1 528 -00 

6.088-02 

1 858-02 

6.35E-04 

3.09E-O3 

5.69E-01 

1 568-flO 

4.368-01 

4 02E.01 

6 IOC-03 

1.50E*0n 

2.O0E-O3 

2 iOE-Oi 

2.468-04 

6 708-02 

1.45E-03 

3.458-01 

I .31E-0; 

6.94 E-0.1 

1.718-0; 

2.R8E-0'l 

6 86E-03 

R.80E-03 

' 3.79E-02 

6.71 E-03 

(mg/l.) 

(mg/L) 

(mg/l,) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mg/L) 

(mgA,) 

(mgA.) 

(mgA,) 

(mgA,) 

(mgA,) 

(mpA.) 

(mgA.) 

(mgA.) 

(mgA,) 

(mgA,) 

(mgA.) 

(mgA,) 

(mgA.) 

(mg/L) 

. . ^•:^^•^ua• Pomt lo l t i l 

l-vr-i^mv Mv-dium r.'inl 

[.ii-i.iii l«;iiL'r ri-l:il 

Cancer Risk CakniUtinns 

InUike/Exposure Concentration 
Value 

8.50E-O6 

3.408-07 

1.038-07 

3.558-09 

2.85E-0li 
.1.18E-04 

8 . 7 : E . 0 6 

:.44E-06 

2.25E-08 

3.41 E-08 

8.39E-06 

1 128-08 

1 23n.lO 

1 .18 E-09 

3 758-07 

8.118-09 

1.938-06 

7 128-08 

3.88E-08 

2.07E-07 

1.61 E-06 

3.84E.0g 

4.928-08 

2.12E-07 

3.75E-08 

Units 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/Vg-day) 

(mg/kg-diy) 

(mg/kg-day) 

(mg/kg-day) 

• ( m ^ - d , y ) 

(mg/kg-day) 

(mg/kj-day) 

(mgA;g-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-dfly) 

(mg/Vg-day) 
(mgAg-day) 

CSFAJnilRLik 

Value 

N A 

1.50E-K)0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

6 30E-00 

2.40E-OI 

1.40E-02 

N A 

5.5flE-02 

3.IOE-02 

9.10E-02 

N A 

2.OOE-OI 

5 40E-01 

3.70E-O2 

1 30E-02 

7 20E-O1 

Units 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) 

p a (mg/kg-day) 

PCT (mg/kg-day) 

pCT(mgA(g-dfly) 

p a (mg/kg-day) 

pcr(nig/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

pCT (mg/kg-day) 

per (nig/Vg-diy) 

pCT (mg/kg-day) 

'pel (mg/kg-day) 

per (mg/kg-day) 

per (mg/kg-day) ' 

PCT (mg/fcg-day) 

PCT (mg/Vg-day) 

PCT (mg/kg-dfly) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/Vg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

9.69E-07 

3.g8E-0S 

] . l8E-0g 

4.05E-I0 

6 49E-09 

3 63E-05 

9.94E-07 

• 5.56E-Og 

3 56E-09 

3 89E-09 

5.74E-07 

1 53E-06 

3.918-10 

7.848-07 

R.4IE-05 

6.43E-09 

8.14E-05 

I.42E-06 

4.428-07 

4.49E-06 

3.I2E-05 

3.67E-06 

R.97E-07 

7.01 E-06 
5 99E-07 

(mg/kg-day) 

(trg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-diy) 

(mg/kg-day) 

(mg/kg-d,iy) 

(mg/kg-day) 

(mg/kg-day) 

(m|/kg-d.iy) 

(mg/kg-day) 

(mg/Vg-dny) 

(mgfl.g-day) 

(mg/kg-diy) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgrtig-day) 

(mg/kg-day) 

(mg/Vg-driy) 

(mg/kg-day) 

(mg/kg-day) 

N A 

l.SOE-'OO 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

6 30E+00 

2.40E-01 

1.40E-02 

N A 

5.30E-0: 

3.10E-O2 

9.10E-O2 

N A 

2.00 E-01 

5.408-01 

5.70E-O2 

1.30 E-02 

7.208-01 

PCT (mg/kg-day) 

PCT (mgAig-day) 

per(ragAg-day) 

per (mg/Vg-day) 

pCT (mg/kg-day) 

pCT(mgAtg-day) 

pCT(mgA(g-day) 

pCT(mgA;g-dny) 

PCT (mg/kg-day) 

PCT (mg/Vg-day) 

PCT (mg/kg-day) 

PCT (mgAtg-day) 

PCT (mgA:g-diy) 

PCT (mg/kg-day) 

PCT [mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

PCT (mg/kg-day) 

pCT (mg/Vg-day) 

pCT (mg/Vg-day) 

pCT'"(mgAcg-day) 

PCT (mg/Vg-day) 
pCT (mg/Vg-day) 

Totnl of Recepior Risks Aonss Al l Medifl 

CfliicCT Risk 

-5.1 OE-07 

-
----
----
_ 

7.75E-10 

3.30E-10 

5.24E-09 

-
1.068-07 

3.27E-09 

3.53E-09 

-3.22E-07 

2.07E-08 

2.80E-09 

2.75E-09 

2.708-08 

l.OOE-06 

-S8IE-08 

---------
-

2.46E-09 

1.88E-07 

l . |gE-06 

-
4.48E-06 

4.40E-Og 

4.038-08 

-6.24E-06 

1.98E-06 

" 3.I2E.08 

9.11 E-08 
4.31E-07 

1.48 E-05 

1.58 E-05 

U 8 E - 0 5 

I J 8 E - 0 5 

1J8E-05 

Non-CancCT HazanJ Cakrutations | 

Imake/Exposure Concaiirat ion 

Value-

5.95E-04 

2.38E-05 

7.34E.06 

2.49E-07 

1.99E.06 

2.23E.02 

6.11 E-04 

1.71 E-04 

1.57E-06 

2.39E-06 

5.87E-04 

7.830-07 

8.61 E-09 

9 63E-0S 

3.62E-0S 
3.6gE-07 

1.33E-04 

3.13E-06 

2.72E-06 

1 45E-05 
I.13E-04 

2.68E-06 

3.44E-06 

I.48E-05 

2.63E-06 

Units 

(mgfltg-day) 

(mgAtg-day) 

(mgA:e-d»y) 

(mgA:fi-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgAtg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(me/kE-day) 

RfD/RfC 
V ih je 

LOOEHIO 

3.OOE-04 

2.0OE-O3 

5.00 E-04 

3.008-03 

3.00 E-01 

4.60 E-0 2 

2.00E-02 

6.50E-05 

5.00E-03 

3.00 E-01 

2.00E-02 

g.OOE-03 

N A 

2.00E-02 

2.00E-03 

4.00E-03 

1 .OOE-02 

2.0OE-O2 

9.00E-03 

4.00E-03 

1.OOE-O 2 

4.00 E-0 3 

N A 

3.OOE-03 

Un iu 

(mg/kg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mgA:g-day) 

(mgAcg-dfly) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgflcg-day) 

(mgAcg-dfly) 

(mgAcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

6.78E-05 

2.71 E-06 

8.25E-07 

2.83E-08 
4.S4E-07 

2.34E-03 

6 96E-0S 

3 89E.06 

1.79E-fl7 

2.72E-07 

4.02E-0S 

I.07E-04 

2.74E-08 

5.49E-05 

5.898-03 

4.508-07 

5.70E-03 

9.94E-05 

3.I0E-05 

3.I5EJ34 

2.188-03 

2J7E-04 

6.28E-05 

4.90E-04 

4.19E-03 

(ragAcg-day) 

(mgAtg-day) 

(tng/kg-day) 

(mgAtg-day) 

(ragAtg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mgAtg-day) 

(rogAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mgAcg-day) 

(mg/kg-day) 
(me/kg-day) 

1.OOE+flO 

3.OOE-04 

I.40E-03 

I.25E-05 

7.50E-05 

3.00E-01 

I.84H-03 
8.00E-04 

6.S0E-05 
1.30E-04 

3.OOE-OI 

2.0OE-O2 

8.OOE-03 

N A 

2.008-02 

2.0OE-03 

4.00 E-03 

l.OOE-02 

2.00 E-02 

9.00E-03 

4.OOE-O 3 

• -l.OOE-02 

4.00E-03 

N A 

3 OOE-03 

(ragrtcg-day) 

(mgflcg-day) 

(mgflcg-day) 

(mgAcg-day) 

( m g A c g ^ y ) 

(mg/kg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgflcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgA:g-day) 

(mgA:g-day) 

(mgAcg-day) 

(mgAcg-day) 

(mgAcg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

- (mgAcg-day) 

Hazard l^uotiait 1 

5 95E-04 

7.93E-02 

3.62E-03 
4.97E-04 

6.64E-04 

7.42E-02 

1.33E-02 

8.53E.03 

2.42E-02 

4.77E-04 

1.96EJ33 

3.9IE-05 

1.08E^6 

-
1.31 E-03 

2.84E-04 

3.38E-02 

5.13E-04 

I.36E-04 

1.61 E-03 

2.82E-02 
2.68E-04 

8.61 E-04 

_ 8.7SE.04 

2.75E-ni 

6.78E-05 

9.04E-03 

5.90E.02 

2.27E-03 

6.06E-O3 

8.46E-03 

3.78E-02 

4.86E-03 

2.76E-03 

2.09E-03 

I.34E-04 

5.35E-03 

3.42E-06 

-
2.94E-0I 
2.25E-04 

I.42E+O0 

9.94E-03 

1.55E-03 

3.49E-02 

5.46E-0I 

2.57E-02 

I.57E-02 

-I.40E-02 

2.50E-KI0 

2.78E-K10 

IJ8E-H)0 

J.78E4O0 

C .'.I' • Cniii.tr Sl.-i>;r,iLi.'i 

m n Rcil-iviia-Ili'M,' 

Rii; •Hcicivin.-c-Coiii.oiiQi 
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TABLE 5-7.4 
INPUTS FOR ADULT RESIDENT SHOWER MODEL 

GROUNDWATER EVALUATION 

Parameters in the Model 

Liquid Phase t.c. C02 
Gas Phase t.c. H20 
Water Viscosity at 20C 
Water Viscosity at 45C 
Shower Temp 
Droplet Diameter 
Drop Time 
Shower Flow Rate 

Shower Stall Volume 
Shower Duration 

Air Exchange Rate 
Body Weight 

RT 
Duration in Shower Room 
Ventillation Rate 

Units 

cm/h 
cm/h 

cp 
cp 
K . 

mm 
s 

L/min 

m^ 
min 

min"' 
kg 

atm-m /mol 
min 

L/min 

Value 

20 
3000 
1.002 

. 0.596 
318 

1 
2 . 
20 

6.00E+00 
1.20E+01 

0.0166667 
70 

2.40E-02 
2.00E+01 
1.40E+01 



TABLE 5-7.5 
CHEMICAL PHYSICAL PARAMETERS FOR ADULT RESIDENT SHOWER MODEL 

MAXWELL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

Chemical 

BENZENE 

CHLOROFORM 

1.2-DICHLOROETHANE 

1,2-DICHLOROETHENE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

1,1,2-TRICHLOR.OETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

Henry's Law 

atm-m3/mol-K 

5.60E-03 
3.70E-03 
9.80E-04 
4. IOE-03 
3.50E-04 
1.80E-02 
9.10E-04 
l.OOE-02 
2.70E-02 

Molecular 
Weight 

g/mol 

7.81 E+01 
1.19E+02 
9.90E+01 
9.69E+01 
1.68E+02 
1.70E+02 
1.33E+02 
1.30E+02 
6.25E+01 

Gas Phase 
Transfer 

Coefficient 
cm/hr 

1.44E+03 
1.16E+03 
1.28E-̂ 03 
1.29E+03 
9.82E+02 
9.76E+02 
l.lOE+03 
1.12E+03 
1.61E+03 

Liquid Phase 
Transfer 

Coefficient 
cm/hr 

1.50E-H01 
1.21E+01 
1.33E+01 
1.35E-H01 
1.02E+01 
1.02E+01 
1.15E+01 
1.16E+01 
1.68E+01 

Overall Mass 
Transfer 

Coefficient 
cm/hr 

1.44E-H01 
1.14E-H01 
1.06E+01 
1.27E-H01 • 
5.97E+00 
l.OOE+01 
9.01E-H00 
1.14E-̂ 01 
1.66E+01 

Adjusted Overall 
Mass Transfer 

Coefficient 
cm/hr 

1.94E-H01 
1.54E+01 
1.44E-̂ 01 
1.72E-̂ 01 
8.07E-^00 
1.36E+01 
1.22E-̂ 01 
1.53E+01 
2.25E-h01 

Henry's Law and Molecular Weight information from www.epa.gov/region09/waste/sfund/prg/s5_02.htm 

http://www.epa.gov/region09/waste/sfund/prg/s5_02.htm


TABLE 5-7.6 
ESTIMATES OF EXPOSURE POINT CONCENTRATIONS FOR ADULT RESIDENT 

SHOWER MODEL 
MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Chemical 

BENZENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RME 
Groundwater 
Concentration 

ug/L 

3.45E+02 
1.31E+01 

. 6.94E-H00 
3.71E+01 
2.88E-H02 
6.86E+00 
8.80E+00 
3.79E+01 
6.71E+00 

Concentration 
Leaving Shower 

Droplet 
ug/L 

1.64E+02 
5.25E+00 
2.64E+00 
1.62E+01 
6.79E-H01 
2.49E+00 
2.93E+00 
1.52E+01 
3.54E+00 

Indoor VOC 
Generation Rate 

ug/m3-min 

5.48E+02 
1.75E+01 
8.80E+00 
5.39E-^01 
2.26E+02 
8.31E-H00 
9.78E-H00 
5.06E+01 
1.18E+01 

Inhalation 
Exposure Per 

Shower 
mg/kg/shower 

1.63E-02 
5.21E-04 
2.62E-04 
1.60E-03 
6.74E-03 
2.48E-04 
2.91 E-04 
1.51 E-03 
3.51E-04 



TABLE 3-9.1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MA.XWELL POINT . OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location. Maxwfll Poim 

Scenflno Tiincframc. Future 
Rccfplor Population: Rcsitlenl 
Rrcfplor Age: Child and .^dult 

M«lnjm 

Groundwater 

Exposure 

Medium 

Groundwater 

Child 

Exposure 

Point 

Tap Water 

Chetnioil 

Inorganics 

ARSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

VANADIUM 

ZINC 

PAHs 

NAPHTHALENE 

Pcsticides/PCBs 

DELTA.BHC 

4.4'.DDD 

Semlvohtllcj 

BIS(2.ETHYLHEXYL)PHTHALATE 

NITROBENZENE 

Volaiilcs 

BENZENE 

CHLOROFORM 

1,2-DICHLOROETHANE 

1.2-DiCHLOROETHENE 

i;i.2.2.TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l.;.TRICHLOROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE . 

(Total for Child) 

Ingestion 

4.6E.04 

.-
I.I E-06 

4 9E.(n • 

7.7E.n6 

l.6E.n4 

i.iE.ns 

5.2E-(16 

4.7E.n4 

l.OE-05 

4.IE-n6 

4.0E-06 

4.(IE-n5 

I.2E-03 

Carcinogenic Risk 

Dermal 

2.OE-06 

.. 

.. 

-

i.4E.n7 

l.l E.03 

6.7E.05 

2.5E.n4 

2.5E.06 

2.3E.06 

.V5E.04 

l.l E-04 

2.9E-06 

5.2E.06 

2.4E-05 

8.4E-04 

Inhalation 

-
... 

Exposure 

Routes Total 

4.6E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l.3E-0f, 

l.l E.05 

• 7.3E.05 

NA 

4.1 E-04 

3.8E-06 

7.3E-06 

NA 

8..1E-04 

I.4E-04 

7.0E.06 

9.2E-0(i 

6.4E.05 

2.0E-03 

Chemical 

Inorganics 

ARSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

VANADIUM 

ZINC 

PAHs 

NAPHTHALENE 

Pcslicidcs/PCBs 

DELTA.BHC 

4,4-.DDD 

Semivolatiles 

BIS(2-ETHYLHEXYL)PHTHALATE 

NITROBENZENE 

Volatiles 

BENZENE 

CHLOROFORM 

1.2-DICHLOROETHANE 

I.2.DICHL0R0ETHENE 

1,1,2,2.TETRACHLOROETHANE 

TETRACHLOROETHENE 

l.l,2-TRICHLOROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

Non-Carcinogenic Hazaitj Quotient 

Primary 

Targes Organ 

Sldn 

Intestines 

Kidneys 

None 

Central Nervous System 

None 

• None 

Hair 

Blood 

None 

Liver 

NA 

Liver 

Kidney 

Iinmune System 

Liver 

Kidneys 

Liver 

Liver 

Liver 

Liver 

NA 

Liver 

(Total for Child) 

Ingestion 

1.2E-t01 

8.8E-01 

I.OE-OI • 

1.8E->01 

3.2E-KI0 

2.1E*00 

6.9E-V0O 

8.4E-02 

4.8E.01 

9.6E-03 

2.6E-04 

3.2E-OI 

7.0E-02 

8.3E+00 

1.3E-0I 

3.3E.02 

4.0E-01 

6.9E+O0 

6.6E-02 

2.1E-01 

-
2.1E-01 

6.0E-t01 

Derma] 

5.3E-02 

5.5E-01 

1.8E-02 

7.9E-02 

3.5E-01 

4.6E-02 

3.1 E-02 

1.4E-02 

1.3E-03 

5.1 E-02 

3.2E-05 

-
2.8E-tO0 

2.1 E-03 

I.3E-KH 

9.4E-02 

1.5E-02 

3.3E-01 

5.2E-K)0 

2.4E-01 

1.5E-0I 

-
1.3E-01 

2.4E-t01 

Inhalation 

-
-

-
-
-
-
-

-

-
-

-
_ 
_ 
_ 

.. 
-
_ 
-
-

Exposure 

Routes Total 

1.2E-H)1 

1.4E-KI0 

1.2E-0I 

1.8E-t01 

3.3E-t00 

2.1 E+00 

7.0E+00 

9.8E-02 

4.8E.01 

6.0E.02 

3.0E-O4 

NA 

'3.1 E+00 

7.2E-02 

2.2E+01 

2.2E-01 

4.8E-02 

7.3E.01 

1.2E+01 

3.1E-01 

3.6E-0I 

NA 

3.5E-01 

8.4E+01 



TABLE 5-9.1 

SU.MMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

^WXWELL POINT . OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location: Maxwell Point 

Scenario Timeframe: Future 

Recepior Population: Resident 

Receptor Age: Child and Adult 

Medium Exposure 

Medium 

Groundwater 

Adult 

Exposure 

Point 

Tap Water 

Chemical 

Inorpanics 

<\RSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

VANADIUM 

ZINC 

PAHs 

NAPHTHALENE 

Pestlcides/PCBs 

DELTA.BHC 

1.4-.DDD 

Semivolatiles 
BIS(2.ETHYLHEXYL)PHTHALATE 

NITROBENZENE 

Volatiles 

BENZENE 

CHLOROFORM 

l,2.DICHL0R0ETHANE 

l,2.DICHL0R0ETHENE 

I.I.2.2.TETRACHLOROETHANE 

fETRACHLOROETHENE 

I.I.2.TRICHL0R0ETHANE 

TRICHLOROETHENE 

vrN>-L CHLORIDE 

(Total for Adult) 

Ingestion 

5.3E.04 

I.SEOf; 

3.5E.07 

8.8E.06 

I.8E-04 

3.8E-06 

3.9E-0(1 

5.4E.04 

3.5E.05 

4.7E-06 

4.6E-06 

4.3E-05 

I.4E-03 

Carcinogenic Risl 

Dermal 

2.76E-06 

I.90E.07 

I.45E.03 

9.06E-03 

3.44E.04 

3.39E.06 

3.I0E-06 

4.80E.04 

I.53E-04 

3.94E-0li 

7.01E-06 

3.32E.05 

I.IE-03 

Inhalation 

-
4.9E-05 

4.6E.06 

2.6E-06 

1.3E-04 

3.6E-07 

1.8E-06 

1.2E.06 

5.9E-07 

2.IE-04 

Exposure 

Routes Tolal 

5.3E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E.06 

1.5E-05 

NA 

9.9E-05 

NA 

5.7E-04 

I.2E-05 

I.2E-03 

NA 

1.2 E-03 

1.9E.04 

1.0E.05 

1.3E-05 

7.9E.05 

2.7E-03 

Chemical 

Inorganics 

ARSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

VANADIUM 

ZINC 

PAHs 

NAPHTHALENE 

Pestlcides/PCBs 

DELTA-BHC 

4,4'-DDD 

Semivolatiles 
BIS(2-ETHYLHEXYL)PHTHALATE 

NITROBENZENE 

Volatiles 

BENZENE 

CHLOROFORM 

1.2-DlCHLOROETHANE 

1.2-DlCHLOROETHENE 

1,1,2.2-TETRACHLOROETHANE 

TETRACHLOROETHENE ' 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

Non.Carcinogenic Hazard Quotient 

Primaiy 

Targes Organ 

Skin 

Intestines 

Kidneys 

None 

Central Nervous System 

None 

None 

Hair 

Blood 

None 

Liver 

NA 

Liver 

Kidney 

Immune System 

Liver 

Kidneys 

Liver 

Liver 

Liver 

Liver 

NA 

Liver 

(Total for Adult) 

Ingestion 

3.4E+00 

2.3E-01 

3.0E-02 

3.1 E+00 

9.1E.01 

5.9E-01 

2.0E+00 

2.4E-02 

1.4E-01 

2.7E-03 

7.5E-05 

-
9.2E-02 

2.0E-02 

2.4E+00 

3.6E-02 

9.3E-03 

1.1E.01 

2.0E+00 

I.9E-02 

6.0E-02 

-
6.1E.02 

1.7E+01 

Dermal 

1.79E-02 

I.88E.01 

6.22E-03 

2.68E-02 

1.18E-01 

I.55E-02 

I.03E-02 

4.80E-03 

4.29E*t 

I.72E-02 

l.lOE-05 

-
9.44E.01 

7.22E-04 

4.56E+00 

3.18E-02 

4.96E-03 

1.I2E-01 

1.75E+00 

8.24E-02 

3.03E-02 

-
4.48E-02 

8.0E+00 

Inhalation 

.-

-. 
_ 
-
~ 
-

-

-
_ 

-
-

2.1E-0I 

2.0E-O3 

4.2E-05 

-
-

3.1E.03 

-
-

1.3 E-03 

2.2E-01 

Exposuie 

Routes Total 

3.4E+00 

4.4E.01 

3.6E.02 

3.2E+00 

l.OE+00 

6.1 E-01 

2.0E+00 

2.9E-02 

1.4E-01 

2.0E-02 

8.6E-03 

NA 

I.OE+OO 

2.1 E-02 

7.1 E+00 

7.0E-02 

1.3E-02 

2.2E.01 

3.7E+00 

l.OE-01 

l.lE-01 

NA 

I.IE-Ol 

2.5E+0I 



TABLE 5-9.1 

SUMMARY OF RECEPTOR RISKS /WD HAZARDS FOR COPCs 

REAS0N/>3LE MAXIMUM EXPOSURE 

MAXWELL POINT . OTHER EDGEWOOD AREA 

, GROUNDWATER EVALUATION 

Location Maxwell Poir 

Scenano Timeframe' Future 

Receptor Population: Resident 

Recevitor Age: Child and .Adult 

Medium Exposure 

Medium 

Groiinriwaier 

Adull * Child 

Exposure 

Point 

T.ip Water 

Chemical 

Inorganics 

ARSENIC 

BARIUM • 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

VANADIUM 

ZINC 

. PAHs 

NAPHTHALENE 

Pcstlcidcs/PCBs 

DELTA-BHC 

4,4'.DDD 

Semivolatiles 

BIS(2-ETHYLHEXYL)PHTH/U.ATE 

NITROBENZENE 

Volatiles 

BENZENE. 

CHLOROFORM 

I.2.DICHL0R0ETHANE 

l,2.DICHL0R0ETHENE 

1,1.2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,2.TRICHLOR0ETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

(Tolal for Child + Adult) 

Carcinogenic Risk 

Ingestion 

9.9E.04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.4E.06 

1.0E.06 

1.7 E-05 

NA 

3.3E-04 

.7.2E-06 

l.l E.05 

NA 

1.0E.03 

6.5E.05 

8.8E.06 

8.7E-06 

8.3E-03 

2 5E-01 

Dermal 

4.8E-(16 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.3E.07 

2.3E-05 

1.6E-04 

NA 

6.0E-04 

3.9E-06 

3.4E.06 

NA 

8.3E-04 

2.7E-04 

6.8E.06 

1.2E.03 

5.8E.05 

2.0E.n3 

Inhalation 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.9E.05 

4.6E-06 

2.6E-06 

• N A • 

I.5E-04 

5.6E-07. 

I.8E-06 

I.2E-06 

5.9E.07 

2.IE.04 

Total Risk Across Groundwater (Adult + Child)| 

Total Risk Across All Media and All Exposure Routes 

V 

Exposure 

Routes Tolal 

1 .OE.03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.8E-06 

2.6E-05 

I.7E-04 

NA 

9.8E-04 

I.8E-03 

I.9E.05 

NA 

2.0E-03 

3.3E-04 

I.7E-05 

2.2E-05 

1.4E-04 

. 4.7E-03 

4.7E-03 

4.7E-03 

Chemical 

. 

• 

Non-Carcinogenic Hazanl Quotient 

Primary 

Targa Organ 

Ingestion Dermal Inhalation 

Total Hazard Index Acrosi Croundvrater (Child) 

Total Hazard Index Acroii Groundwater (Adult) 

Total Hazard Index Acrosi AI] Metlla and A]] Exposure Routes (Child) 

Total Hazard Index Across All Media and All Exposure Routea (Adult) 

Exposure 

Routes Total 

. 

8.4E+01 

2JE+01 

8.4E+01 

2.SE+01 



TABLE 5.9.2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location' Maxwell Point 

Sccnano Timeframe: Future 

Receptor Po|)iilalion: Construction Worker 
Recepior Age? .Adull 

M rd 111 m 

GTOundwaicr 

Exposure 

Mexlium 

Groundwaler 

. 

Exposure 

Point 

• Maxwel l Point 

Chemical 

Inorganics 

A L U M I N U M 

A R S E N I C 

B E R Y L L I U M 

C A D M I U M 

C H R O M I U M . T O T A L 

IRON 

M A N G A N E S E 

N I C K E L 

T H A L L I U M 

V A N A D I U M 

Z I N C 

PAHs 

N A P H T H A L E N E 

Pcsl ic idcs/PCBs 

D E L T A . B H C 

4 ,4 ' .DDD 

Semivolat i les 

B I S I 2 - E T H Y L H E X Y L ) P H T H A L A T E 

N I T R O B E N Z E N E 

Volat i les 

BENZENE 

C H L O R O F O R M 

1 . 2 . D I C H L O R O E T H A N E 

1 . 2 . D I C H L 0 R 0 E T H E N E 

1 . 1 . 2 , 2 . T E T R A C H L 0 R 0 E T H A N E 

T E T R . A C H L O R O E T H E N E 

I . I . 2 - T R I C H L 0 R 0 E T H A N E 

T R I C H L O R O E T H E N E 

V I N Y L C H L O R I D E 

(Total) 

To ta l R i s k A c r o s 

Ingestion 

5.1 E-07 

-
-

-

7.7E-10 

3.3E.IO 

5.2E.09 

l . l E-07 

2.3E-09 

3.5E-09 

3.2E.07 

2.1 E-08 

2.8E-09 

2.8E-09 

2.7E.08 

1 .OE-06 

Carcinogenic Risk 

Dermal 

5.8E-08 

-
-

2.5E.09 

l .9E-n7 

I.2E.06 

4.5E.06 

4.4 E-08 

4 OE-08 

6.2E.06 

2.0E.06 

5.1 E-08 

9.1 E-08 

4.3E.07 

I.5E.05 

Inhalation 

-
-

To ta l Risk Across G roundwa te r 

s A l l M e d i a a n d A I I E s p sure Routes 

Exposure 

Routes Total 

N A 

5.7E-07 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A • 

N A 

3 2E-09. 

I.9E.07 

I.2E.06 • 

N A 

4.6E-06 

4.6E-08 

4.4E-08 

N A 

6.6E-06 

2.0E.06 

' 5.4E-08 

9.4E-08 

4.6E-07 

I.6E-05 

I.6E-0S 

1.6E-05 

Chemical 

Inorganics 

A L U M I N U M 

ARSENIC 

B E R Y L L I U M 

C A D M I U M 

C H R O M I U M , T O T A L 

IRON 

M A N G A N E S E 

N I C K E L 

T H A L L I U M 

V A N A D I U M 

ZINC 

PAHs 

N A P H T H A L E N E 

Pestlcides/PCBs 

D E L T A - B H C 

4,4 ' .DDD 

Semivolat i les 

B I S ( 2 . E T H Y L H E X Y L ) P H T H A L A T E 

N I T R O B E N Z E N E 

Volat i les 

BENZENE 

C H L O R O F O R M 

1 ,2 -D ICHLOROETH/WE 

1,2-DICHLOROETHENE 

1 ,1 ,2 ,2 -TETRACHLOROETH/WE 

TETRACHLOROETHENE 

l . l , 2 . T R I C H L 0 R 0 E T H A N E 

T R I C H L O R O E T H E N E 

V I N Y L C H L O R I D E 

Non-Catcinogenic Hazard Quoiieni 

Primary 

Target Organ 

Central Ncivous System 

Skin 

Intestines 

Kidneys 

None 

None 

Central Nervous System 

None 

None 

Hair 

Blood 

None 

Liver 

N A 

Liver 

Kidney 

Immune System 

Liver 

Kidneys 

Liver 

L iver 

L iver 

LivCT 

N A 

Liver 

(Total) 

Ingestion 

5.9E-04 

7.9E-02 

3.6E-03 

5.0E-04 

6.6E-04 

7.4 E-02 

I .3E.02 

8.5E-03 

2.4E-02 

4.8E-04 

2.0E.03 

3.9E.03 

1.1 E-06 

-

1.3E-03 

2.8E-04 

3.4E-02 

3.1 E-04 

1.4E-04 

1.6E.03 

2.8E-02 

2.7E-04 

8.6E-04 

-
8.8E-04 

2.8E-01 

Dermal 

6.8E-05 

9.0E-03 

5.9E-02 

2.3E-03 

6.1 E-03 

S.3E-03 

3.8E.02 

4.9E-03 

2.8E-03 

2.1 E-03 

1.3E-04 

5.4E-03 

3.4E-06 

-

2.9E-01 

2.3E-04 

1.4E+00 

9.9E-03 

1.3E-03 

3.5E-02 

5.3E.01 

2.6E.02 

1.6E-02 

-
1.4E-02 

2.5E+00 

Inhalat ion 

-
-
-

-
-
-
-

-

-
-

-
-

-
-
-
_ 
-
-
-
-
-
-

T o t a l H a z a r d I ndex A c r o s i G r o u n d w a t e r 

To ta l H a z a r d Index A c r o s i A l l Med ia a n d A l l E x p o i u r e Routes 

Exposure 

Routes Total 

6.6E-04 

8.8E-02 

6.3E-02 

2.8E.03 

6.7E-03 

8.3E-02 

5.1 E-02 

I .3E-02 

2.7E-02 

2.6E-03 

2.1 E-03 

5.4E-03 

4.3E-06 

N A 

3 .0E.0 I 

5 . IE .04 

1.5E+00 

l.OE-02 

1.7E.03 

3.7E-02 

5.7E-01 

2.6E-02 

1.7E-02 

N A 

1.5E-02 

2.8E+00 

2 .8E+00 

2 .8E+00 



TABLE 5.10.1 

RISK ASSESSMENT SUMM/iJtY 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT . OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location Oilier Edgewood .̂ rett 

Scenano Timeframe: Future 

Receptor Population: Resident 

Recepior .Age Child and Adult 

Medium 

Groundwater 

* 

Exposure 

Medium 

Groundwalcr 

Child 

Exposure 

Point . 

Tap Water 

Chemical 

Inorganics 

ARSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

ZINC 

PAHs 

Pesticides/PCBs 

DELTA.BHC 

4.4-.DDD 

Semivolatiles 

BIS(2.ETHYLHEXYL)PHTHALATE 

Volatiles 

BENZENE 

CHLOROFORM 

1.2.DICHL0R0ETHANE 

I.2.DICHL0R0ETHENE 

1.1.2.2.TETRACHLOROETHANE 

TETRACHLOROETHENE 

I,I.2-TR1CHL0R0ETH/VNE 

TRICHLOROETHENE 

VINYL CHLORIDE 

(Total for Child) 

Ingestion 

4.6E.04 

-
.. 

I 1E.06 

4.9E.07 

7.7E-06 

I.6E.04 

3.1E-06 

5.2E.06 

4.7E.04 

3.OE.05 

4.1 E-06 

4.0E-06 

4.0E-05 

1.2E-03 

Carcinogenic Risk 

Dernial 

2.0E-06 

.. 

-

1.4E.07 

l.l E.03 

6.7E.03 

2.5E.04 

2 5E-06 

2.3E-06 

3.5E.(I4 

l.l E-04 

2.9E-06 

5.2E-06 

2.4E-05 
8.4E-04 

Inhalation 

-
-

-
-
-
-

-

Exposure 

Routes Total 

4.6E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-06 

l.l E-03 

7.5E-05 

4.1 E-04 

,. 5.8E-06 

7.5E.06. 

NA. 

8.3E-04 

1.4E-04 

7.0E-06 

9.2E-06 

6.4E-03 

2.OE-03 

Chemical 

Inorganics 

ARSENIC 

BERYLLIUM 

CADMIUM 

IRON 

MANGANESE 

NICKEL 

TH/U.LIUM 

ZINC 

PAHs 

Pestlcides/PCBs 

DELTA.BHC 

4,4--DDD 

Semivolatiles 

BIS(2-ETHYLHEXYL)PHTHALATE 

Volatiles 

BENZENE 

CHLOROFORM 

1.2.DICHL0R0ETHANE 

1.2-DICHLOROETHENE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

1,1.2-TRICHLOROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

Non-Carcinogentc Hazaid (^otient 

Primary 

Target Organ 

Skin 

Intestines 

Kidneys 

None 

Central Nervous System 

None 

None 

Blood 

Liver 

NA 

Liver 

Immune System 

Liver 

Kidneys 

Liver 

Liver 

Liver 

Liver' 

NA 

Liver 

(Total for Child) 

Ingestion 

I.2E+01 

8.SE.01 

l.OE-01 

1.8E+01 

3.2E+0O 

2.1 E+00 

6.9E+00 

4.8E.01 

_ 
3.2E-01 

8.3E+00 

1.3E-0I 

4.0E.01 

6.9E+00 

6.6E-02 

2.1E-01 

-
2.1E-01 

6.0E+01 

Dermal 

3.3E.02 

3.5E-01 

I.8E-02 

7.9E.02 

3.3E-0I 

4.6E-02 

3.1 E-02 

•1.3E-03 

-

2.8E+00 

I.3E+01 

9.4 E-02 

_ 
3.3E-01 

3.2E+00 

2.4E-01 

1.5E-01 

- -
I.3E-01 

2.3E+01 

Inhalation 

-. 

~ 

-

_ 

_ 
-
_ 

_ 
-
-
-

Exposure 

Routes Total 

I.2E+01 

1.4 E+00 

1.2E-0I 

1.8E+01 

3.3E+00 

2.1 E+00 

7.0E+00 

4.8E-01 

NA 

NA 

3.IE+00 

2.2E+OI 

2.2E-01 

NA 

7.3E-01 

1.2E+01 

3.1E-01 

3.6E-0I 

NA 

3.3E-OI 

8.4 E+01 
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TABLE 5.10.1 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT . OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location. Other Edgewood Are 

Sccnano Tiinelrame Future 
Receptor Population: Resident 
Receptor Age: Child and Adult 

Medium 

1 

' 

Exposure 

Medium 

Groundwalcr 

. Adult 

Exposure 

Point 

Tap Water 

Cliemical 

Inorganics 

ARSENIC 

BERYLLIUM 

IRON 

MANG/ANESE 

NICKEL 

THALLIUM 

ZINC 

Pesticidcs/PCBs 

DELTA-BHC 

4,4'.DDD 

Semivolati les 

BIS(2.ETHYLHEXYL)PHTHALATE 

Volatiles 

BENZENE 

CHLOROFORM- ' 

1.2.DICHL0R0ETHANE 

I.2.DICHL0R0ETHENE 

1.1,2.2.TETRACHL0R0ETHANE 

TETRACHLOROETHENE 

1.1,2-TR1CHL0R0ETH/\NE 

TRICHLOROETHENE 

VINYL CHLORIDE 

(Total for Adult) 

Ingestion 

5.3E-04 

1.3 E-06 

3.5E.07 

8 8 E-06 

I.8E-04 

3.8E.06 

5.9E.06 

5.4E-04 

3.5E-05 

4.7E-06 

4.6E-06 

4.5E-05 

1.4 E-03 

Carcinogenic Risk 

Deimal 

2 76E-06 

1.90E.07 

I.45E.05 

9.06E-05 

3.44E-04 

3.39E.06 

3.I0E.06 

4.80E-04 

1.33E.04 

3.94E.06 

7.01E.06 

3.32E.03 

l.l E.03 

Inhalation 

4.9E-05 

4.6E-06 

2.6E-06 

I.5E.04 

5.6E-07 

I.8E-06 

I.2E-06 

3.9E.07 

2.1 E-04 

Exposure 

Routes Total 

3.3E-04 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E.06 

1.5E-05 

9.9E-05 

5.7E-04 

1.2E-05 

1.2E-05 

NA 

1.2E.03 

1.9E-04 

l.OE-05 

1.3 E.05 

7.9E-05 

2.7E-03 

Chemical 

Inorganics 

ARSENIC 

BERYLLIUM 

IRON 

MANGANESE 

NICKEL 

THALLIUM 

ZINC 

Pesticldcs/PCBs 

DELTA-BHC 

4,4--DDD 

Semivolat i les 

BIS(2-ETHYLHEXYL)PHTH/U.ATE 

Volatiles 

BENZENE 

CHLOROFORM 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE 

1,1,2.2-TETRACHLOROETH/iJJE 

TETRACHLOROETHENE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

VINVL CHLORIDE 

Non-Carcinogenic Hazaid (^otient 

Primary 

Target Organ 

Skin 

Intestines 

None 

Central Nervous System 

None • 

None 

Blood 

Liver 

NA 

Liver 

Immune System 

Liver 

Kidneys 

Liver 

Liver 

Liver 

Liver 

NA 

Liver 

(Total for Adull) 

Ingestion 

3.4E+00 

2.3E-01 

3.1 E+00 

9.1E.01 

5.9E.01 

2.0E+00 

1.4E.01 

.. 
9.2E-02 

2.4E+00 

.. 
-

I.IE-OI 

2.0E+00 

I.9E.02 

6.0E-02 

_ 
6.1 E-02 

1.7E+01 

Dermal 

1.79E-02 

1.88E41 

2.68E-02 

I.18E-01 

I.35E.02 

1.03E-02 

4.29E.04 

.. 
9.44E-0I 

4.56E+00 

_ 
1.12E-01 

1.73E+O0 

8.24E-02 

3.03 E-02 

_ 
4.48E-02 

7.9E+00 

Inhalation 

-

-
-
-

-
-

2.1E-01 

2.OE-03 

4.2E-05 

-
-

3.1E-03 

_ 
I.3E-03 

2.2E-01 

Exposure 

Routes Total 

3.4E+00 

4.4E-01 

5.2E+00 

l.OE+00 

6.1 E-01 

2.0E+00 

I.4E.01 

NA 

NA 

l.OE+00 

7.1 E+00 

2.0E-03 

4.2E-05 

2.2E-0I 

3.7E+00 

l.OE-01 

I.IE-OI 

NA 

l.lE-01 

2.5E+01 
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TABLE 3-in.l 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POn-IT . OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location: Other Edgewood Area 

Scenario Timeframe Future 

Recepior Population: Resident 

Recepior Age- Child and Adult 

M ed iu in Exjiosiire 

MfTl ium 

Groundwater 

Adu l l <• Chi ld 

Exposure 

Point 

Tap Water 

Chemical 

Inorgan ics 

ARSENIC 

Pcst lc idcs/PCBs 

D E L T A . B H C 

4.4 ' -DDD 

Semivolat i les 

B I S ( 2 - E T H Y L H E X Y L ) P H T H / y . A T E 

Volat i les 

BENZENE 

C H L O R O F O R M 

1 . 2 . D I C H L 0 R 0 E T H , A N E 

1. l . 2 , 2 . T E T R A C H L O R O E T H A N E 

T E T R A C H L O R O E T H E N E 

1 . 1 . 2 . T R I C H L 0 R 0 E T H A N E 

T R I C H L O R O E T H E N E 

V I N Y L C H L O R I D E -

(Total for Chi ld + Adul t ) 

Carcinogenic Ris 

Ingestion' 

9.9E-04 

2.4E-06 

1.OE-06 

1.7E.05 

3.3E-04 

7.2E-06 

l . l E-05 

l.OE-03 

6.5E-05 

8.8E-06 

8.7E-06 

S.3E-05 

2.SE-03 

Demial 

4 8E-06 

3.1E.07 

2.3E-05 

I.6E-04 

6 0 E . 0 4 

5.9E-06 

5.4E-06 

8.3E-04 

2.7E.04 

6.8E-06 

I.2E-05 

5.8E-05 

2 OE.03 

Inhalation 

N A 

N A 

N A 

N A 

4.9E.05 

4.6E 

2.6E 

I.5E 

5.6E 

I.8E 

1.2E 

5.9E 

2. IE 

06 

06 

04 

07 

06 

06 

07 

04 

Exposure 

Routes Total 

1.OE.03 

2.8E-06 

2.6E.05 

1.7E-04 

9.8E.04 

I.8E-05 

I.9E-05 

2.0E-03 

3.3E-04 

1.7E.05 

2.2E.05 

1.4E-04 

4.7E-03 

To ta l R isk Across G r o u n d w a t e r (Adu l t + Ch l l d ) | | 4.7E-03 

To ta l Risk Across A l l Med ia and A l l Exposure Routes 4.7E-03 

Chemical Non.Carcinogenic Hazard (Quotient 

Pnmary 

Targes Organ 

Ingestion Dennal Inhalat ion 

To ta l H a z a r d Index Across G r o u n d w a t e r (Ch i l d ] 

To ta l H a z a r d Index A c r o j s G r o u n d w a t e r ( A d u l t ) 

T o t a l Hazard Index Across A l l M e d i a and A l l Exposure Routes ( C h i l d ) 

To ta l Hazard Index Across A l l M e d i a and A l l Exposure Routes ( A d u l t ) 

Exposure 

Routes Total 

8.4 E+01 

8.4 E+01 

2.5 E+01 

Total Hazard Index Acrosi for CNS (Child) 

Total Hazard Index Acrosi for Skin (Child) 

Tolal Hazard Index Acroii for Liver (Child) 

Total Hazard Index Acrosi for Kidney (Child) 

Total Hazard Index Across for Blood (Child) 

Total Hazard Index Across for Immune System (Child) 

Total Hazard Index Across for CNS (Adult) 

Total Hazard Index Across for Liver (Adult) 

Total Hazard Index Across for Immune System (Adult) 

Total Hazard Index Across for Blood (Adult) 
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TABLE 5-10.2 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

MAXWELL POINT - OTHER EDGEWOOD AREA 

GROUNDWATER EVALUATION 

Location; Other Edgewood Area 

Scenario Timeframe. Future 

Receptor Population Constrxiction Worker 

Receptor Age Adull 

Medium 

Groundwater 

Exposure 

Medium 

Groundwalcr 

Exposure 

Point 

Maxwell Point 

Chemical 

Semivolatiles 

BIS(2-ETHYLHEXYL)PHTHALATE 

Volati la 

BENZENE 

1.1.2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

(Tolal) 

Carcinogenic Risk 

Ingestion 

5.2E-09 

l.l E-07 

3.2E-07 

2.1 E-08 

4.5E-07 

Dermal 

1.2E-06 

4.3E-06 

6.2E-06 

2.0E-O6 

I 4E-05 

Inhalation 

• -

Total Risk Across Groundwatc 

Total Ri.sk Across All Media and All Exposure Route 

Exposure 

Routes Total 

I.2E-06 

4.6E-06 

6.6E-06 

2.0E-II6 

1 4E-05 

1.4E.I15 

1.4E-05 

Chemical 

Semivolatiles 

BIS(2-ETHYLHEXYL)PHTHALATE 

Volatiles 

BENZENE 

1, 1.2.2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

» . . . . . , . . . . . , « . 

Primary 

Target Organ 

NA 

Immune System 

Liver 

Liver 

(Touil) 

Ingestion 

1.3E-03 

3.4E-02 

2.8E-02 

6.3E-02 

Dermal 

2.9E-01 

1.4E+tlO 

5.5E-OI 

2.3E+O0 

Inhalation 

- • • 

Total Hazard Index Across Groundwatc 

Total Hazard Index Across All Media and All E xposurc Routt 

Exposure 

Routei Total 

3 OE-OI 

l.3E+flO 

5.7E-01 

NA 

2.3E+no 

2.3E+tlll 

2.3E+I10 

Total Hazard Index for Immune Systen 

Total Hazard Index for Livci 
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TABLE 5-11 
COMPARISON TO REFERENCE DATA UPLS - GROUNDWATER 

MAXWELL POINT - OTHER EDGEWOOD AREA 
GROUNDWATER EVALUATION 

Chemical ofPotential Concem Units N FOD Distribution Minimum Maximum 
Reference 

UPL 

Site 
Detecte(i 

Maximum 

Consistent with 
Reference 

Data? 

Inorg^anics^Dissolved) 
ARSENIC 
BERYLLIUM 
CADMIUM 
IRON 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

28 
28 
28 
21 
28 
28 
NA 
NA 
21 

11% 
32% 
4% 
86% 
100% 
21% 
NA 
NA 
90% 

NONPARAMETRIC 
NONPARAMETRIC 
NONPARAMETRIC 

LOGNORMAL 
LOGNORMAL 

NONPARAMETRIC 
NA 
NA 

NORMAL 

l.OOE+00 
l.OOE-01 
2.50E+00 
5.00E+00 
3.20E+00 
7.50E+00 

NA . 
NA 

2.50E+00 

l.llE+01 
l.lOE+00 
3.18E+01 
2.97E+04 
8.66E+02 
2.46E+01 

NA 
NA 

7.40E+01 

l.llE+01 
l.IOE+00 
3.18E+01 
4.52E+04 
5.28E+02 
2.46E+01 

NA 
NA 

6.87E+01 

2.19E+02 
6.12E+01 
4.00E+00 
2.01E+05 
3.13E+03 
1.28E+03 
6.20E+00 
1.14E+01 
2.90E+03 

no 
no 
yes 
no 
no 
no 
no 
no 
no 

Inorganics (Total) 
ALUMINUM 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
IRON 
LEAD 
MANGANESE 
NICKEL 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

28 
28 
28 
28 
NA 
21 
11 
28 
28 
NA 
NA 
21 

50% 
11% 
32% 
4% 
-NA 
86% 
9% 

100% 
21% 
NA 
NA 
90% 

NONPARAMETRIC 
NONPARAMETRIC 
NONPARAMETRIC 
NONPARAMETRIC 

NA. 
• LOGNORMAL 
NONPARAMETRIC 

LOGNORMAL 
NONPARAMETRIC 

NA 
NA 

NORMAL 

2.50E+01 
l.OOE+00 
1.OOE-OI 
2.50E+00 

NA 
5.OOE+00 
7.50E-01 
3.20E+00 
7.50E+00 

NA 
NA 

2.50E+00 

8.79E+02 
l.llE+01 
l.lOE+00 
3.18E+01 

NA 
2.97E+04 
1.50E+00 
8.66E+02 
2.46E+01 

NA 
NA 

7.40E+OI 

8.79E+02 
l.llE+01 
l.lOE+00 
3.18E+01 

NA 
4.52E+04 
1.50E+00 
5.28E+02 
2.46E+01 

NA 
NA 

6.87E+01 

8.09E+03 
2.22E+02 
6.23E+01 
4.30E+00 
2.78E+01 
1.99E+05 
1.60E+01 
3.27E+03 
1.30E+03 
5.65E+00 
4.60E+01 
2.92E+03 

no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
no 

FOD = frequency of detection 
NA = not applicable 
UPL = upper prediction limit 
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APPENDIX A 

DATA USED IN THE HHRA 



APPENDIX A 
SAMPLES USED IN HHRA 

MAXWELL POINT 

1 AREA 

building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Blinding E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/735.0 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/735QTest Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Isuilding E7340/7350 Test Site 

[MATRIX 

SB 
SB 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 

SAMPLE NAME 

MP-SO-65-02 
MP-SO-65-03 

C29-SD-07 
MP-SD-14 
MP-SD-16 
MP-SD-18 
MP-SD-19 
MP-SD-20 
MP-SD-21 
MP-SD-22 
MP-SD-23 
MP-SD-24 
MP-SD-25 
MP-SD-26 
C29-SS-04 
C29-SS-05 
C29-SS-06 
MP-SS-29 
MP-SS-30 
MP-SS-31 
MP-SS-32 
MP-SS-33 
MP-SS-34 
MP-SS-35 
MP-SS-36 
MP-SS-37 
MP-SS-38 
MP-SS-56 
MP-SS-57 
MP-SS-58 
MP-SS-59 
MP-SS-60 
MP-SS-6] 
MP-SS-65 

C29-SW-07-R1 
C29-SW-07-R2 
MP-SW-14-R1 
MP-SW-14-R2 
MP-SW-16-R1 
MP-SW-16-R2 
MP-SW-17-R1 
MP-SW-18-R1 
MP-SW-I8-R2 
MP-SW-19-R1 
MP-SW-19-R2 

DATE SAMPLED 

9/3/2004 
9/3/2004 
3/9/2000 
10/8/2003 
10/9/2003 
10/8/2003 
10/8/2003 
10/9/2003 
2/7/2008 ' 
2/7/2008 
2/7/2008 
2/7/2008 
2/7/2008 
2/7/2008 

11/11/1999 
11/11/1999 
11/11/1999 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
3/19/2004 
12/13/2005 
12/13/2005 
12/13/2005. 
12/13/2005 
12/13/2005 
12/13/2005 
9/3/2004 
12/8/1999 
3/9/2000 
6/5/2003 . 
10/8/2003 
6/5/2003 
10/9/2003 
6/5/2003 
6/5/2003 
10/8/2003 
6/5/2003 
10/8/2003 
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APPENDIX A 
SAMPLES USED IN HHRA 

MAXWELL POINT 

AREA 

Building E7340/7350 Test Site 
Building E7340/7350 Test Site 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 

MATRIX 

SW 
SW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW . 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
SB 

SAMPLE NAME 

MP-SW-20-R1 
MP-SW-20-R2 
WMP-01-Rl 
WMP-01-R2 
WMP-02-R1 
WMP-02-R2 
WMP-04-R1 
WMP-04-R2 
WMP-05-R1 
WMP-05-R2 
WMP-06-R1 
WMP-06-R2 
WMP-07-R1 
WMP-07-R2 
WMP-08-R1 
WMP-08-R2 
WMP-09-R1 
WMP-09-R2 
WMP-10-Rl 
WMP-10-R2 
WMP-11-Rl 
WMP-11-R2 
WMP-12-R1 
WMP-12-R2 
WMP-13-R1 
WMP-13-R2 
WMP-14-R1 
WMP-14-R2 
WMP-15-R1 
WMP-15-R2 
WMP-16-R1 
WMP-16-R2 
WMP-17-R1 
WMP-17-R2 
WMP-18-R1 
WMP-18-R2 
WMP-19-R1 
WMP-19-R2 
WMP-20-R1 
WMP-20-R2 
WMP-21-RI 
WMP-21-R2 
WMP-22-RI 
WMP-22-R2 . 
MP-SO-39 

DATE SAMPLED 

6/5/2003 
10/9/2003 
2/15/2000 
5/16/2000 
2/15/2000 
5/16/2000 
2/15/2000 
5/16/2000 
10/18/2005 
1/12/2006 
10/25/2005 
1/11/2006 
10/17/2005 
1/11/2006 
10/17/2005 
1/12/2006 

10/20/2005 
1/10/2006 
10/17/2005 
1/10/2006 

10/17/2005 
1/10/2006 
10/20/2005 
1/17/2006 
10/20/2005 
1/17/2006 
10/19/2005 
1/13/2006 
10/19/2005 
1/17/2006 
10/19/2005 
1/17/2006 
10/18/2005 
1/18/2006 
10/18/2005 
1/13/2006 

10/18/2005 
1/19/2006 
10/24/2005 
1/10/2006 
10/18/2005 
1/10/2006 
10/20/2005 ,• 
1/19/2006 
8/22/2003 
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APPENDIX A 
SAMPLES USED IN HHRA 

MAXWELL POINT 

, AREA 

Srnoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
femoke Generator Debris Area 
fSmoke Generator Debris Area 
femoke Generator Debris Area 
Smoke Generator Debris Area 
|Smoke Generator Debris Area 
[Smoke Generator Debris Area 
[Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
iSmoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 
Smoke Generator Debris Area 

MATRIX 

SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SD. 
SD 
SD 
SD 
SD 
SD 
SS 
SS 
SS 
SS 
SS 
SS 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 

SAMPLE NAME 

MP-SO-40 
MP-SO-4] 
MP-SO-42 

MP-SO-43-01 
MP-SO-43-09 
MP-SO-43-11 
MP-SO-44-08 
MP-SO-44-10 
MP-SO-44-12 

MP-SO-45 
MP-SO-46-02 
MP-SO-46-10 

MP-SO-47 
MP-SO-48 
MP-SO-49 
MP-SO-50 
MP-SO-51 
MP-SO-52 

MP-SO-53-08 
MP-SO-53-10 

C29-SD-08 
C29-SD-09 
MP-SD-11 
MP-SD-12, 
MP-SD-13 
MP-SD-15 
C29-SS-08 

MP-GEN-01 
MP-GEN-02 
MP-GEN-03 
MP-GEN-04 

MP-SS-55 
C29-SW-08-R1 
C29-SW-08-R2 
C29-SW-09-R1 
C29-SW-09-R2 
MP-SW-ll-Rl 
MP-SW-11-R2 
MP-SW-12-R1 
MP-SW-12-R2 
MP-SW-13-R1 
MP-SW-I3-R2 
MP-SW-15-R1 
MP-SW-15-R2 

DATE SAMPLED 

8/22/2003 
9/2/2003 
9/2/2003 
9/2/2003 
9/2/2003 
9/2/2003 
9/3/2003 
9/3/2003 
9/3/2003 
9/4/2003 
9/3/2003 
9/3/2003 
8/26/2003 
9/3/2003 
8/26/2003 
9/3/2003 
9/3/2003 
8/26/2003 
9/3/2003 
9/3/2003 
3/9/2000 

• 3/8/2000 
10/8/2003 
10/8/2003 
10/8/2003 
10/9/2003 

11/11/1999 
7/8/2005 
•7/8/2005 
7/8/2005 
7/8/2005 • 

12/13/2005 
12/8/1999 
3/9/2000 
12/9/1999 
3/8/2000 
6/5/2003 
10/8/2003 • 
6/5/2003 
10/8/2003 
6/5/2003 
10/8/2003 
6/5/2003 
10/9/2003 
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APPENDIX B 

PROUCL OUTPUTS 



t iUILUINLi- l&-Z.I IMU-UUL b l A l b 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_ZINC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

TS Zinc 

General Statistics 

Number of Valid Samples 22 Nuniber of Unique Samples 22 

Raw Statistics 

Minimum 21.6 

Maximum 3670 

Mean 698.3 

Median 258.5 

SD 1020 

Coefficient of Variation 1.461 

Skewness 2.041 

Log-transformed Statistics 

Minimum of Log Data 3.073 

Maximum of Log Data 8.208 

Mean of log Data 5.517 

SD of log Data 1.549 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.684 Shapiro Wilk Test Statistic 0.93 

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 1072 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 1157 

95% Modified-t UCL 1088 

Assuming Lognormal Distribution 

95% H-UCL 2580 

95% Chebyshev (MVUE) UCL 2050 

97.5% Chebyshev (MVUE) UCL 2615 

99% Chebyshev (MVUE) UCL 3725 

Gamma Distribution Test 

k star (bias corrected) 0.548 

Theta Star 1275 

nu star 24.1 

Approximate Chi Square Value (.05) 13.93 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 13.35 ' 

Anderson-Darling Test Statistic 0.896 

Anderson-Darling 5% Critical Value 0.796 

Kolmogorov-Smirnov Test Statistic 0.19 

Kolmogorov-Smirnov 5% Critical Value 0.195 

Data follow Appr. Gamma Distribution at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 1208 

95% Adjusted Gamma UCL 1261 

Data Distribution 

Data Follow Appr. Gamma Distribution al 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 1056 

95% Jackknife UCL 1072 

95% Standard Bootstrap UCL 1050 

95% Bootstrap-t UCL 1347 

95% Hall's Bootstrap UCL 1246 

95% Percentile Bootstrap UCL 1066 

95% BCA Bootstrap UCL 1173 

95%Chebyshev(Mean, Sd)UCL 1646 

• 97.5% Chebyshev(Mean, Sd) UCL 2056 

99% Chebyshev(Mean, Sd) UCL 2862 

Potential UCL to Use Use 95% Approximate Gamma UCL 1208 

file://C:/temp/Maxwell


BUILDING E7340/7350 TEST SITE-SD-ARSENIC-UCL STATS 

General UCL Statistics for Data Sets witfi Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING E73407350 TEST SITE-S.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

SD Arsenic 

General Statistics 

Number of Valid Samples 12 Number of Unique Samples 12 

Raw Statistics 

Minimum 0.93 

Maximum 4.8 

Mean 2.415 

Median 2.2 

SD 1.216 

Coefficient of Variation 0.503 

Skewness 0.588 

Log-transformed Statistics 

Minimum of Log Data -0.0726 

Maximum of Log Data 1.569 

Mean of log Data 0.76 

SD of log Data 0.525 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.955 

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 3.045 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 3.056 

95% Modified-t UCL 3.055 

Assuming Lognormal Distribution 

95% H-UCL 3.462 

95% Chebyshev (MVUE) UCL 4.066 

97.5% Chebyshev (MVUE) UCL 4.777 

99% Chebyshev (MVUE) UCL 6.173 

Gamma Distribution Test 

k star (bias corrected) 3.249 

Theta Star 0.743 

nu star 77.98 

Approximate Chi Square Value (.05) 58.64 

Adjusted Level of Significance 0.029 

Adjusted Chi Square Value 56.08 

Anderson-Darling Test Statistic 0.308 

Anderson-Darling 5% Critical Value 0.735 

Kolmogorov-Smirnov Test Statistic 0.16 

Kolmogorov-Smirnov 5% CriticalValue 0.246 

Data appear Gamma Distributed at 5% Significance Level 

Assuniing Gamma Distribution 

95% Approximate Gamma UCL 3 212 

95% Adjusted Gamma UCL 3.358 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 2.992 

95% Jackknife UCL 3.045 

95% Standard Bootstrap UCL 2.97 

95% Bootstrap-t UCL 3.134 

95% Hall's Bootstrap UCL 3.059 

95% Percentile Bootstrap UCL 2.975 

95% BCA Bootstrap UCL 3.013 

95% Chebyshev(Mean, Sd) UCL 3.945 

97.5% Chebyshev(Mean. Sd) UCL 4.607 

99% Chebyshev(Mean. Sd) UCL 5.907 

Potential UCL to Use Use 95% Studenfs-l UCL 3.045 

file://C:/temp/Maxwell


BUILDING-SS-ALUMINUM-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_ALUMINUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

SS Aluminum 

General Statistics 

Number of Valid Samples 20 Number of Unique Samples 18 

Raw Statistics 

Minimum 1640 

Maximum 19100 

Mean 9283 

Median 10100 

SD 3974 

Coefficient of Variation 0.428 

Skewness -0.0378 

Log-transformed Statistics 

Minimum of Log Data 7.402 

Maximum of Log Data 9.857 

Mean of log Data 9.003 

SD of log Data 0.61 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.901 

Shapiro Wilk Critical Value 0.905 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.784 

Shapiro Wilk Critical Value 0.905 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 10820 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 10737 

95% Modified-t UCL 10818 

Assuming Lognormal Distribution 

95% H-UCL 13141 

95% Chebyshev (MVUE) UCL 15729 

97.5% Chebyshev (MVUE) UCL 18348 

99% Chebyshev (MVUE) UCL 23491 

Gamma Distribution Test 

k star (bias corrected) 3.353 

Theta Star 2768 

nu star 134.1 

Approximate Chi Square Value (.05) 108.4 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 106.5 

Anderson-Darling Test Statistic 1.623 

Anderson-Darling 5% Critical Value 0.746 

Kolmogorov-Smirnov Test Statistic 0 266 

Kolmogorov-Smirnov 5% Critical Value 0.195 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 11490 

95% Adjusted Gamma UCL 11687 

Data Distribufion 

Data do not follow a Discemable Distribufion (0.05) 

Nonparametric Statlsfics 

95% CLT UCL 10745 

95% Jackknife UCL 10820 

95% Standard Bootstrap UCL 10710 

95% Bootstrap-t UCL 10781 

95% Hall's Bootstrap UCL 10881 

95% Percentile Bootstrap UCL 10688 

95% BCA Bootstrap UCL 10683 

95% Chebyshev(Mean, Sd) UCL 13156 

97.5% Chebyshev(Mean, Sd) UCL 14832 

99% Chebyshev(Mean, Sd) UCL 18124 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 13156 

file://C:/temp/Maxwell


BUlLUlNU-bS-AN IIMONY-UCL S I A I S 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File CAtempMulaxwell Point\PrDUCL\inp_BUILDlNG-SS_N_ANTlMONY.wst 

Full Precision OFF 

Confidence Coeirtcient 95% 

Number of Bootstrap Operations IOOOO 

SS_Antimony 

General Statistics 

Number of Valid Samples 20 

Number of Unique Samples 15 

Number of Detected Data 15 

Number of Non-Delect Data 5 

Percent Non-Detects 25.00% 

Raw Statistics 

Minimum Detected 0.48 

Maximum Detected 3.5 

Mean of Delected 1.561 

SD of Delected 0.893 

Minimum Non-Detect 0.59 

Maximum Non-Delecl 0.88 

Log-transformed Stalislics 

Minimum Detected -0.734 

Maximum Detected 1.253 

Mean of Detected 0.287 

SD of Detected 0.595 

Minimum Non-Detect -0.528 

Maximum Non-Detect -0.128 

Note: Dala have multiple OLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as Non-Delect 9 

Number treated as Delected 11 

Single DL Non-Oelecl Percentage 45.00% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.927 Shapiro Wilk Test Statistic 0.966 

0881 5% Shapiro Wilk Critical Value 0.881 

Data apf>ear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 1.259 

SD 0.937 

96%DU2( I )UCL 1.621 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -0 0501 

SD 0.79 

95% H-Stat (DU2) UCL 2.082 

Maximum Likelihood Estimate(MLE) Method 

Mean 1.02 

SD 1.218 

95% MLE (I) UCL 1.491 

95% MLE (Tiku) UCL 1.572 

Log ROS Method 

Mean in Log Scale 0.0218 

SD in Log Scale 0.698 

Mean in Original Scale 1.287 

SD in Original Scale 0.908 

95% Percenlile Bootstrap UCL 1 614 

95% BCA Bootstrap UCL 1.667 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 2.687 

Theta Star 0.581 

nu star 80.62 

Data Distribution Test wi lh Detected Values Only 

Data appear Normal al 5% Significance Level 

A-D Test Statistic 0.265 

5% A-D Critical Value 0.743 

K-S Test Statistic 0.743 

5% K-S Critical Value 0.223 

Dala appear Gamma Distributed at 5% Signilicance Level 

Assuming Gamma Distribution 

Gamma ROS Stalislics using Extrapolated Data 

Minimum 0.48 

Maximum 3.5 

Mean 1.355 

Median 1.003 

SD 0.856 

k star 2.589 

Theia siar 0.524 

Nuslar 103.6 

AppChi2 81.07 

96% Gamma Approximate UCL 1.731 

95% Adjusted Gamma UCL 1.766 

Note: DL/2 is nol a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE ol Mean 

95% KM (I) UCL 

95% KM (2) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percenlile Booisirap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Potential UCLs to Use 

95% KM (I) UCL 

95% KM (Percentile Bootstrap) UCL 

1.299 

0.875 

0.203 

1.66 

1.633 

1.629 

1.7 

1.693 

1.65 

2.183 

2.565 

3316 

1.65 

1.65 



BUILDING-SS-ARSENIC-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_BUlLDING-SS_N_ARSENIC.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS Arsenic 

General Statistics 

Number of Valid Samples 20 Number of Unique Samples 15 

Raw Stafisfics 

Minimum 1.2 

Maximum 13.1 

Mean 5.18 

Median 4.25 

SD 3.119 

Coefficient of Variation 0.602 

Skewness 1.643 

Log-transformed Stafisfics 

Minimum of Log Data 0.182 

Maximum of Log Data 2.573 

Mean of log Data 1.501 

SD of log Data 0.545 

Relevant UCL Statlsfics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.904 

Shapiro Wilk Crifical Value 0.905 Shapiro Wilk Critical Value 0.905 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Studenfs-l UCL 6.386 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 6.601 

95% Modified-t UCL 6.429 

Assuming Lognormal Distribufion 

95% H-UCL 6.718 

95% Chebyshev (MVUE) UCL 8.017 

97.5% Chebyshev (MVUE) UCL 9.254 

99% Chebyshev (MVUE) UCL 11.68 

Gamma Distribution Test 

k star (bias corrected) 3.123 

Theta Star 1.659 

nustar 124.9 

Approximate Chi Square Value (.05) 100.1 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 98.36 

Anderson-Darling Test Statistic 1.226 

• Anderson-Darling 5% Critical Value 0.746 

Kolmogorov-Smirnov Test Statistic 0.252 

Kolmogorov-Smirnov 5% Critical Value 0.195 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 6.464 

95% Adjusted Gamma UCL 6.579 

Data Distribution 

Data do not follow a Discemable Distribufion (0.05) 

Nonparametric Statlsfics 

95% CLT UCL 6.327 

95% Jackknife UCL 6.386 

95% Standard Bootstrap UCL 6.3 

95% Bootstrap-t UCL 6.822 

95% Hall's Bootstrap UCL 6.545 

95% Percentile Bootstrap UCL 6.37 

95% BCA Bootstrap UCL 6.575 

95% Chebyshev(Mean, Sd) UCL 8.22 

97.5% Chebyshev(Mean, Sd) UCL 9.535 

99% Chebyshev(Mean, Sd) UCL 12.12 

Potential UCL lo Use Use 95% Chebyshev (Mean, Sd) UCL 8.22 



BUILDING-SS<:ADMIUM-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\lemp\Maxwell Potnl\ProUCL\)np_BUILDING-SS_N_CADMIUM.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS Cadmium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

20 

18 

Number of Detected Dala 19 

Number of Non-Detect Data 1 

Percent Non-Detects 5.00% 

Raw Statistics 

Minimum Detected 

. Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.051 

5 

0.938 

1.16 

0.059 

0.059 

Log-transformed Statistics 

Minimum Detected -2.976 

Maximum Detected 1.609 

Mean of Detected -0.733 

s o of Detected 1.278 

Minimum Non-Detect -2.83 

Maximum Non-Detect -2.83 

Normal Dislribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data nol Normal at 5% Significance Level 

UCL Statistics 

Lognormal Dislribution Test w i lh Delected Values Only 

0.709 Shapiro Wilk Test Statistic 0.963 

0.901 5% Shapiro Wilk Critical Value 0.901 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 0.893 

SD 1.147 

95% DL/2 (t) UCL 1.336 

Assuming Lognormal Distribution 

DLy2 Substitution Method 

Mean -0.873 

SD 1.392 

95% H-Slat (DL/2) UCL 3.072 

Maximum Likelihood Eslimate(MLE) Method 

Mean 0.821 

SD 1.205 

95% MLE (t) UCL 1.287 

95% MLE (Tiku) UCL 1.265 

Log ROS Method -

Mean in Log Scale -0.86 

SD in Log Scale 1.367 

Mean in Original Scale 0.893 

SD in Original Scale 1.146 

95% Percenlile Boolstrap UCL 1.344 

95% BCA Bootstrap UCL 1.496 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.773 

Theta Star 1.213 

nu star 29.39 

Dala Distribution Test with Detected Values Only 

Dala appear Gamma Distributed at 5% Significance Level 

A-D Test Statistic 0 331 

5% A-D Critical Value 0.774 

K-S Test Statistic 0.774 

5% K-S Critical Value 0.205 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0 

Maximum 5 

Mean 0.891 

Median ' 0.54 

SD 1.148 

k star 0.378 

Theta star 2 355 

Nustar 15.13 

AppChi2 7 355 

95% Gamma Approximate UCL 1 834 

95% Ad)usted Gamma UCL 1.946 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 0.894 

SD 1.117 

SE ol Mean 0.257 

95% KM (I) UCL 1.337 

95% KM (z) UCL 1316 

95% KM (jackknife) UCL 1.336 

95% KM (bootstrap 1) UCL 1.652 

95% KM (BCA) UCL 1.368 

95% KM (Percentile Bootstrap) UCL 1.336 

95% KM (Chebyshev) UCL 2.012 

97.5% KM (Chebyshev) UCL 2.496 

99% KM (Chebyshev) UCL 3.447 

Poleniial UCLs to Use 

95% KM (Chebyshev) UCL 2 012 
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DUILUINli-titi-CMKUMIUM-UCL STATS 

General UCL Stafistlcs for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_CHROMIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Numtier of Bootstrap Operations IOOOO 

SS_Chromlum 

General Statlsfics 

Number of Valid Samples 20 Number of Unique Samples 19 

Raw Stafisfics 

Minimum 2.9 

Maximum 36.6 

Mean 18.84 

Median 16.95 

SD 7:853 

Coefficient of Variation 0.417 

Skewness 0.669 

Log-transformed Statlsfics 

Minimum of Log Data 1.065 

Maximum of Log Data 3.6 

Mean of log Data 2.833 

SD of log Dala 0.524 

Relevant UCL Stafisfics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.822 

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Crifical Value 0.905 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 21.87 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 22.01 

95% Modified-t UCL 21.92 

Assuming Lognormal Distribution 

95% H-UCL 24.87 

95% Chebyshev (MVUE) UCL 29.63 

97.5% Chebyshev (MVUE) UCL 34.08 

99% Chebyshev (MVUE) UCL 42.82 

Gamma Distribufion Test 

k star (bias corrected) 4.286 

Theta Star 4.395 

nu star 171.4 

Approximate Chi Square Value (.05) 142.2 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 140.1 

Anderson-Darling Test Statistic 0.68 

Anderson-Darling 5% Critical Value 0.745 

Kolmogorov-Smirnov Test Statistic 0.181 

Kolmogorov-Smirnov 5% Critical Value 0.194 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 22.72 

95% Adjusted Gamma UCL 23.06 

Data Distribufion 

Data appear Normal at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 21.73 

95% Jackknife UCL 21.87 

95% Standard Bootstrap UCL 21.62 

95% Bootslrap-t UCL 22.27 

95% Hall's Bootstrap UCL 22.65 

95% Percentile Bootstrap UCL 21.75 

95% BCA Bootstrap UCL 21.95 

95% Chebyshev(Mean, Sd) UCL 26.49 

97.5% Chebyshev(Mean, Sd) UCL 29.8 

99% Chebyshev(Mean, Sd) UCL 36.31 

Potenfial UCL to Use Use 95% Sludent's-t UCL 21.87 
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BUILDING-SS-IRON-UCL STATS 

General UCL Statistics for Data Sets witti Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_NJRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS_lron 

General Stafisfics 

Number of Valid Samples 20 Number of Unique Samples 20 

Raw Statistics 

Minimum 3380 

Maximum 33600 

Mean 15390 

Median 14150 

SD 7136 

Coefficient of Variation 0.464 

Skewness 0.822 

Log-transformed Stafisfics 

Minimum of Log Data 8.126 

Maximum of Log Data 10.42 

Mean of log Data 9.527 

SD of log Data 0.524 

Relevant UCL Stafisfics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.936 

Shapiro Wilk Critical Value 0.905 

Data appear Normal at 5% Significance Level 

Lognormal Distribufion Test 

Shapiro Wilk Test Statisfic 0.921 

Shapiro Wilk Critical Value 0.905 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 18149 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 18328 

95% Modified-t UCL 18198 

Assuming Lognormal Distribution 

95% H-UCL 20092 

95% Chebyshev (MVUE) UCL 23934 

97.5% Chebyshev (MVUE) UCL 27528 

99% Chebyshev (MVUE) UCL 34587 

Gamma Distribution Test 

k star (bias corrected) 3.888 

Theta Star 3958 

nu star 155.5 

Approximate Chi Square Value (.05) 127.7 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 125.7 

. Anderson-Darling Test Statistic 0.461 

Anderson-Darling 5% Critical Value 0.745 

Kolmogorov-Smirnov Test Statistic 0.133 

Kolmogorov-Smirnov 5% Critical Value 0.195 

Data appear Gamma Distributed at 5% Significance Level 

. Assuming Gamma Distribufion 

95% Approximate Gamma UCL 18744 

95% Adjusted Gamma UCL 19041 

Data Distribufion 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 18015 

95% Jackknife UCL 18149 

95% Standard Bootstrap UCL 17972 

95% Bootstrap-t UCL 18524 

95% Hall's Bootstrap UCL 18768 

95% Percentile Bootstrap UCL 18078 

95% BCA Boolstrap UCL 18195 

95% Chebyshev(Mean, Sd) UCL 22345 

97.5% Chebyshev(Mean, Sd) UCL 25355 

99% Chebyshev(Mean, Sd) UCL 31266 

Potential UCL to Use Use 95% Studenl's-l UCL 18149 
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BUILDING-SS-LEAD-UCL STATS 

General UCL Stafisfics for Dala Sets wiUi Non-Detects 

User Selected OpUons 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_LEAD.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootsfi^ap Operations 10000 

SS Lead 

General Stafisfics 

Number of Valid Samples 20 Number of Unique Samples 20 

Raw Stafisfics 

Minimum.4.8 

Maximum 801 

Mean 156.4 

Median 60.85 

SD 223.7 

Coefficient of Variation 1.43 

Skewness 2.094 

Log-transformed Statistics 

Minimum of Log Data 1.569 

Maximum of Log Data 6.686 

Mean of log Data 4.277 

SD of log Data 1.288 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribufion Test 

Shapiro Wilk Test Stafistic 0.648 Shapiro Wilk Test Statistic 0.962 

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Crifical Value 0.905 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 242.9 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 263.7 

95% Modified-t UCL 246.8 

Assuming Lognormal Distribufion 

95% H-UCL 403.5 

95% Chebyshev (MVUE) UCL 380.1 

97.5% Chebyshev (MVUE) UCL 477.9 

99% Chebyshev (MVUE) UCL 669.9 

Gamma Distribufion Test 

k star (bias corrected) 0.687 

Theta Star 227.6 

nu star 27.49 

Approximate Chi Square Value (.05) 16.53 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 15.86 

Anderson-Darling Test Statistic 0.995 

Anderson-Darling 5% Critical Value 0.779 

Kolmogorov-Smirnov Test Statistic 0.208 

Kolmogorov-Smirnov 5% Critical Value 0.201 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95%ApproximateGamma UCL 260.1 

95% Adjusted Gamma UCL 271.1 

Data Distribufion 

Data appear Lognormal at 5% Significance Level 

. Nonparametric Statistics 

95% CLT UCL 238.7 

95% Jackknife UCL 242.9 

95% Standard Bootstrap UCL 236.9 

95% Bootstrap-t UCL 306.4 

95% Hall's Bootstrap UCL 247.6 

95% Percentile Bootstrap UCL 242 

95% BCA Bootstrap UCL 266.1 

95% Chebyshev(Mean, Sd) UCL 374.4 

97.5% Chebyshev(Mean, Sd) UCL 468.8 

99% Chebyshev(Mean, Sd) UCL 654.1 

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 380.1 
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General UCL Statisb'cs for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Numtier of Bootstrap Operations IOOOO 

SS_Manganese 

General Statistics 

Number of Valid Samples 20 Number of Unique Samples 20 

Raw Statistics 

Minimum 55.9 

Maximum 778 

Mean 330.9 

Median 346 

SD 223.4 

Coefficient of Variation 0.675 

Skewness 0.526 

Log-transformed Statistics 

Minimum of Log Data 4.024 

Maximum of Log Data 6.657 

Mean of log Data 5.517 

SD of log Data 0.849 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statisfic 0.927 

Shapiro Wilk Critical Value 0.905 

Data appear Normal at 5% Significance Level 

Lognormal Distribufion Test 

Shapiro Wilk Test Stafistic 0.913 

Shapiro Wilk Critical Value 0.905 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 417.3 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 419.4 

95% Moditied-t UCL 418.3 

Assuming Lognormal Distribution 

95% H-UCL 568.8 

95% Chebyshev (MVUE) UCL 664 

.97.5% Chebyshev (MVUE) UCL 800.5 

99% Chebyshev (MVUE) UCL 1068 

Gamma Distribufion Test 

k star (bias corrected) 1.655 

Theta Star 200 

nu star 66.18 

Approximate Chi Square Value (.05) 48.46 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 47.27 

Anderson-Darling Test Stafistic 0.433 

Anderson-Dariing 5% Critical Value 0.753 

Kolmogorov-Smirnov Test Statistic 0.164 

Kolmogorov-Smirnov 5% Critical Value 0 196 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 451.9 

95% Adjusted Gamma UCL 463.4 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 413.1 

95% Jackknife UCL 417.3 

95% Standard Bootstrap UCL 411.9 

• 95% Bootstrap-t UCL 426 9 

95% Hall's Bootstrap UCL 420.7 

95% Percentile Bootstrap UCL 412 

95% BCA Bootstrap UCL 416 8 

95% Chebyshev(Mean, Sd) UCL 548.7 

97.5% Chebyshev(Mean, Sd) UCL 642.9 

99% Chebyshev(Mean, Sd) UCL 827.9 

Potential UCL to Use Use 95% Student's-I UCL 417 3 
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General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_VANADIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS Vanadium 

General Stafisfics 

Number of Valid Samples 20 Number of Unique Samples 19 

Raw Statistics 

Minimum 4.6 

Maximum 52.1 

Mean 24.71 

Median 23.95 

SD 10.09 

Coefficient of Variation 0.408 

Skewness 0.657 

Log-transformed Statlsfics 

Minimum of Log Data 1.526 

Maximum of Log Data 3.953 

Mean of log Data 3.108 

SD of log Data 0.509 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.847 

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Studenfs-t UCL 28.61 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 28.77 

95% Modified-t UCL 28.67 

Assuming Lognormal Distribution 

95% H-UCL 32.2 

95% Chebyshev (MVUE) UCL 38.3 

97.5% Chebyshev (MVUE) UCL 43.94 

99% Chebyshev (MVUE) UCL 55.01 

Gamma Distribufion Test 

k star (bias corrected) 4.439 

Theta Star 5.566 

nu star 177.6 

Approximate Chi Square Value (.05) 147.7 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 145.6 

Anderson-Darling Test Stafistic 0.832 

Anderson-Darling 5% Critical Value 0.745 

Kolmogorov-Smirnov Test Statistic 0.216 

Kolmogorov-Smirnov 5% Critical Value 0.194 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 29.69 

95% Adjusted Gamma UCL 30.13 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 28.42 

95% Jackknife UCL 28.61 

95% Standard Bootstrap UCL 28.35 

95% Bootstrap-t UCL 29.14 

95% Hall's Bootstrap UCL .30.11 

95% Percenlile Bootstrap UCL 28.38 

95% BCA Bootstrap UCL 28.63 

95% Chebyshev(Mean, Sd) UCL 34.54 

97.5% Chebyshev(Mean, Sd) UCL 38.8 

99% Chebyshev(Mean, Sd) UCL 47.16 

Potenfial UCL to Use Use 95% Sludent's-t UCL 28.61 
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BUILDING-SS-ZINC-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SS_N_ZINC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operafions 10000 

SS_Zinc 

General Statistics 

Number of Valid Samples 20 Number of Unique Samples 20 

Raw Statistics 

Minimum 21.6 

Maximum 3670 

Mean 686.7 

Median 131 

SD 1072 

Coefficient of Variation 1.561 

Skewness 2.001 

Log-transformed Statisfi'cs 

Minimum of Log Data 3.073 

Maximum of Log Data 8.208 

Mean of log Data 5.399 

SD of log Data 1.578 

Relevant UCL Stafisfics 

Nonnal Distribufion Test Lognormal Distribution Test 

Shapiro Wilk Test Statisfic 0.66 Shapiro Wilk Test Stafistic 0.919 

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 1101 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 1195 

95% Modified-t UCL 1119 

Assuming Lognormal Distribufion 

95% H-UCL 2718 

95% Chebyshev (MVUE) UCL 1942 

97.5% Chebyshev (MVUE) UCL 2487 

99% Chebyshev (MVUE) UCL 3559 

Gamma Distribution Test 

k star (bias corrected) 0.503 

Theta Star 1366 

nustar 20.11 

Approximate Chi Square Value (.05) 10.93 

Adjusted Level of Significance 0.038 

Adjusted Chi Square Value 10.4 

Anderson-Darling Test Statisfic 1.102 

Anderson-Darling 5% Critical Value 0.798 

Kolmogorov-Smirnov Test Statistic 0.213 

Kolmogorov-Smirnov 5% Critical Value 0.204 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 1263 

95% Adjusted Gamma UCL 1328 

Data Distribution 

Data appear Lognormal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 1081 

95% Jackknife UCL 1101 

95% Standard Bootstrap UCL 1070 

95% Bootstrap-t UCL 1466 

95% Hall's Bootstrap UCL 1224 

95% Percentile Bootstrap UCL 1092 

95% BCA Bootstrap UCL 1210 

95% Chebyshev(Mean, Sd) UCL 1731 

97.5% Chebyshev(Mean. Sd) UCL 2183 

99% Chebyshev(Mean, Sd) UCL 3071 

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 1942 
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General UCL StatisUcs for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-SW_T_IRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operafions 10000 

SW Iron 

General Statistics 

Number of Valid Samples 13 Number of Unique Samples 13 

Raw Stafisfics 

Minimum 183 

Maximum 42200 

Mean 4147 

Median 722 

SD 11461 

Coefficient of Variafion 2.764 

Skewness 3.575 

Log-transformed StatisUcs 

Minimum of Log Data 5.209 

Maximum of Log Data 10.65 

Mean of log Data 6.942 

SD of log Data 1.31 

Relevant UCL Statistics 

Normal Distribufion Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.362 Shapiro Wilk Test Statistic 0.785 

Shapiro Wilk Crifical Value 0.866 Shapiro Wilk Critical Value 0.866 

Data nol Normal al 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 9812 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 12744 

95% Modified-t UCL 10338 

Assuming Lognormal Dislribution 

95% H-UCL 8929 

95% Chebyshev (MVUE) UCL 6034 

97.5% Chebyshev (MVUE) UCL 7695 

99% Chebyshev (MVUE) UCL 10957 

Gamma Distribution Test 

k star (bias corrected) 0.407 

Theta Star 10177 

nustar 10.59 

Approximate Chi Square Value (.05) 4.316 

Adjusted Level of Significance 0.0301 

Adjusted Chi Square Value 3.762 

Anderson-Darling Test Stafistic 2.427 

• Anderson-Darling 5% Critical Value 0.797 

Kolmogorov-Smirnov Test Stafistic 0.352 

Kolmogorov-Smirnov 5% Critical Value 0.251 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 10178 

95% Adjusted Gamma UCL 11677 

Data Distribution 

Data do not follow a Discemable Distribufion (0.05) 

Nonparametric Stafisfics 

95% CLT UCL 9376 

95% Jackknife UCL 9812 

95% Standard Bootstrap UCL 9184 

95% Bootstrap-1 UCL 102036 

95% Hall's Bootstrap UCL 52876 

95% Percenlile Bootstrap UCL 10414 

95% BCA Bootstrap UCL 13696 

95% Chebyshev(Mean, Sd) UCL 18003 

97.5% Chebyshev(Mean, Sd) UCL 23998 

• 99% Chebyshev(Mean, Sd) UCL 35775 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 35775 
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BUILDING-TS-ALUMINUM-UCL STATS 

General UCL Statistics for Dala Sets with Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_ALUMINUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS_Aluminum 

General Statistics 

Number of Valid Samples 22 Number of Unique Samples 20 

Raw Statistics 

Minimum 1640 

Maximum 20300 

Mean 10194 

Median 10100 

SD 4803 

Coefficient of Variafion 0.471 

Skewness 0.326 

Log-transformed StaUsfics 

Minimum of Log Data 7.402 

Maximum of Log Data 9.918 

Mean of log Data 9.081 

SD of log Data 0.633 

Relevant UCL Statlsfics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.915 

Shapiro Wilk Crifical Value 0.911 

Data appear Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.827 

Shapiro Wilk Critical Value 0.911 

Data nol Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 11956 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 11954 

95% Modified-t UCL 11968 

Assuming Lognormal Distribution 

95% H-UCL 14376 

95% Chebyshev (MVUE) UCL 17248 

97.5% Chebyshev (MVUE) UCL 20115 

99% Chebyshev (MVUE) UCL 25745 

Gamma Distribution Test 

k star (bias corrected) 3.075 

Theta Star 3315 

nustar 135.3 

Approximate Chi Square Value (.05) 109.4 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 107.7 

Anderson-Darling Test Statistic 1.207 

Anderson-Darling 5% Critical Value 0.748 

Kolmogorov-Smirnov Test Statistic 0.228 

Kolmogorov-Smirnov 5% Critical Value 0.186 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 12604 

95% Adjusted Gamma UCL 12807 

Data Dislribution 

Data appear Normal at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 11878 

95% Jackknife UCL 11956 

95% Standard Bootstrap UCL 11848 

95% Bootstrap-t UCL 11993 

95% Hall's Bootstrap UCL 12193 

95% Percentile Bootstrap UCL 11852 

95% BCA Bootstrap UCL 11917 

95% Chebyshev(Mean, Sd) UCL 14657 

97.5% Chebyshev(Mean. Sd) UCL 16589 

99% Chebyshev(Mean, Sd) UCL 20383 

Potential UCL to Use Use 95% Student's-t UCL 11956 
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BUILDING-TS-ANTIMONY-UCL STATS 

General UCL Statistics lor Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_BUILDlNG-TS_N_ANTIMONY.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

TS_Antimony 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

22 

15 

Number of Detected Data 15 

Number of Non-Detect Data 7 

Percent Non-Detects 31.82% 

Raw Statistics 

Minimum Detected 0.48 

Maximum Detected 3.5 

Mean of Delected 1.561 

SD of Detected 0.393 

Minimum Non-Detect 0.59 

Maximum Non-Detect 0.89 

Log-transformed Statistics 

Minimum Detected -0.734 

Maximum Detected 1.253 

Mean of Detected 0.287 

SD of Detected 0.595 

Minimum Non-Detect -0.528 

Maximum Non-Detect -0.117' 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM. DU2. and ROS Methods). 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 11 

Number treated as Detected 11 

Single DL Non-Detect Percentage 50.00% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.927 Shapiro Wilk Test Statistic 0.966 

0.881 5% Shapiro Wilk Critical Value 0.881 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 1.183 

SD 0.924 

95%DL/2 ( t )UCL 1.522 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -0.122 

SD 0.787 • 

95% H-Stat (DL/2) UCL ' 1.91 

Maximum Likelihood Estimate(MLE) Method 

Mean 0.881 

SD 1.27 

95% MLE (t) UCL 1.347 

95% MLE (Tiku) UCL 1.455 

Log ROS Method 

Mean in Log Scale -0.0411 

SD in Log Scale 0.696 

Mean in Onginal Scale 1.217 

SD in Original Scale 0.894 

95% Percentile Bootstrap UCL 1.544 

95% BCA Bootstrap UCL 1.576 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 2.687 

Theta Star 0.581 

nustar 80.62 . 

Data Distribution Test with Detected Values Only 

Data appear Nonnal at 5% Signilicance Level 

A-D Test Statistic 0.265 

5% A-D Critical Value 0.743 

K-S Test Statistic 0.743 

5% K-S Critical Value 0.223 

Dala appear Gamma Distributed at 5% Signilicance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0.48 

Maximum 3.5 

Mean 1.383 

Median 1.185 

SD 0.791 

k star 3.239 

Theta star 0.427 

Nustar 142.5 

AppChi2 115.9 

95% Gamma Approximate UCL 1.7 

95% Adjusted Gamma UCL 1.726 

'Note; DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 1.234 

SD 0.861 

SE of Mean 0.19 

95% KM (t) UCL 1.561 

95% KM (z) UCL 1.547 

95% KM (jackknife) UCL 1.537 

95% KM (bootstrap t) UCL 1.627 

95% KM (BCA) UCL 1.625 

95% KM (Percentile Bootstrap) UCL 1.585 

95% KM (Chebyshev) UCL 2.063 

97.5% KM (Chebyshev) UcL 2.423 

99% KM (Chebyshev) UCL 3.128 

Poteniial UCLs to Use 

95% KM (1) UCL • 1.561 

95% KM (Percentile Bootstrap) UCL ' 1 585 
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General UCL Statistics for Data Sets with Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_ARSENIC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS_Arsenic 

General Stafisfics 

Number of Valid Samples 22 Number of Unique Samples 15 

Raw Statistics 

Minimum 1.2 

Maximum 13.1 

Mean 5.082 

Median 4.25 

SD 2.985 

Coefficient of Variafion 0.587 

Skewness 1.781 

Log-transformed Statistics 

Minimum of Log Data 0.182 

Maximum of Log Dala 2.573 

Mean of log Data 1.493 

SD of log Data 0.519 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Stafisfic 0.742 Shapiro Wilk Test Stafistic 0.884 

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 6.177 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 6.387 

95% Modified-t UCL 6.217 

Assuming Lognormal Distribufion 

95% H-UCL 6.386 

95% Chebyshev (MVUE) UCL 7.597 

97.5% Chebyshev (MVUE) UCL 8.697 

99% Chebyshev (MVUE) UCL 10.86 

Gamma Distribution Test 

k star (bias corrected) 3.412 

Theta Star 1.489 

nu star 150.1 

Approximate Chi Square Value (.05) 122.8 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 121 

Anderson-Darling Test Statistic 1.54 

Anderson-Darling 5% Critical Value 0.747 

Kolmogorov-Smirnov Test Statistic 0.266 

Kolmogorov-Smirnov 5% Critical Value 0.186 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 6.212 

95% Adjusted Gamma UCL 6.307 

Data Distribufion 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics' 

95% CLT UCL 6.129 

95% Jackknife UCL 6.177 

95% Standard Bootstrap UCL 6.107 

95% Bootstrap-t UCL 6.624 

95% Hall's Bootstrap UCL 6.415 

95% Percenfile Bootstrap UCL 6.155 

95% BCA Bootstrap UCL 6.368 

95% Chebyshev(Mean, Sd) UCL 7.856 

97.5% Chebyshev(Mean, Sd) UCL 9.056 

99% Chebyshev(Mean, Sd) UCL 11.41 

Potenfial UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.856 
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BUILDING-TS-CADMIUM-UCL STATS 

/ 
General UCL Statistics for Data Sets wi lh Non-Delects 

User Selected Options 

From File C:Memp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_CADMIUM.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS_Cadmium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

22 

18 

Number of Detected Data 21 

Number of Non-Detect Data 1 

Percent Non-Delects 4.55% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Delected 

Minimum Non-Detect 

Maximum Non-Detect 

0.051 

5 

0.859 

1.128 

0.059 

. 0.059 

Log-transformed Statistics 

Minimum Detected -2.976 

Maximum Detected 1.609 

Mean of Detected -0.873 

SD of Detected 1.291 

Minimum Non-Detect -2.83 

Maximum Non-Detect " -2.83 

Normal Distribution Test with Detected Values Only 

Shapiro Wrik Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.686 Shapiro Wilk Test Statistic 0.953 

0.908 5% Shapiro Wilk Critical Value 0.908 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 0.821 

SD 1.115 

95% DL/2 (t) UCL 1.23 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean .0.994 

SD 1.381 

95% H-Stal (DU2) UCL 2.465 

Maximum Likelihood Estimate(MLE) Method 

Mean 0.758 

SD 1.165 

95% MLE (t) UCL 1.185 

95% MLE (Tiku) UCL 1.161 

Log ROS Method 

Mean in Log Scale -0.991 

SD in Log Scale 1.375 

Mean in Original Scale 0.822 

SD in Original Scale 1.115 

95% Percenlile Bootstrap UCL 1.235 

95% BCA Bootstrap UCL 1.403 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.734 

Theta Star 1.17 

nu star 30.85 

Data Distribution Test with Detected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A-D Test Statistic 0.536 

5% A-D Critical Value 0.779 

K-S Test Statistic 0.779 

5% K-S Critical Value 0.196 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Dala 

Minimum 0 

Maximum 5 

Mean ' 0.82 

Median 0.38 

SO 1.116 

k star 0.388 

Thela star 2.111 

Nustar 17.09 

AppChi2 8.739 

95% Gamma Approximate UCL 1.604 

95% Adjusted Gamma UCL 1.69 

Nole: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan.Meier (KM) Method 

Mean 0.822 

SD 1.089 

SE ol Mean 0 238 

95% KM (t) UCL 1 232 

95% KM (z) UCL 1214 

95% KM (jackknife) UCL 1 23 

95% KM (bootstrap 1) UCL 1 535 

95% KM (BCA) UCL 1.255 

95% KM (Percenlile Boolstrap) UCL 1.236 

95% KM (Chebyshev) UCL 1 859 

97 5% KM (Chebyshev) UCL 2.308 

99% KM (Chebyshev) UCL 3.189 

Potential UCLs to Use 

95% KM (Chebyshev) UCL 1.859 



bUILDING-TS-CHROMIUM-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_CHROMIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operafions IOOOO 

TS Chromium 

General Stafisfics 

Number of Valid Samples 22 Number of Unique Samples 21 

Raw Stafisfics 

Minimum 2.9 

Maximum 36.6 

Mean 19.45 

Median 17.3 

SD 7.772 

Coefficient of Variation 0.4 

Skewness 0.456 

Log-transformed Stafisfics 

Minimum of Log Data 1.065 

Maximum of Log Data 3.6 

Mean of log Data 2.869 

SD of log Data 0.514 

Relevant UCL Statistics 

Normal Disfi-ibution Test Lognormal Distribufion Test 

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.824 

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911 

Data appear Normal at 5% Significance Level Data nol Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 22.3 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 22.35 

95% Modified-I UCL 22.33 

Assuming Lognormal Dislribution 

95% H-UCL 25.15 

95% Chebyshev (MVUE) UCL 29.91 

97.5% Chebyshev (MVUE) UCL 34.2 

99% Chebyshev (MVUE) UCL 42.64 

Gamma Dislribution Test 

k star (bias corrected) 4.55 

Theta Star 4.275 

nu star 200.2 

Approximate Chi Square Value (.05) 168.5 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 166.3 

Anderson-Dariing Test Statisfic 0.586 

Anderson-Darling 5% Critical Value 0.746 

Kolmogorov-Smirnov Test Statistic 0.165 

Kolmogorov-Smirnov 5% Critical Value 0.186 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 23.12 

95% Adjusted Gamma UCL 23.42 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 22.18 

95% Jackknife UCL 22.3 

95% Standard Bootstrap UCL 22.13 

95% Bootslrap-t UCL 22.59 

95% Hall's Bootstrap UCL 22.65 

95% Percentile Bootstrap UCL 22.18 

95% BCA Bootstrap UCL 22.41 

95% Chebyshev(Mean, Sd) UCL 26.67 

97.5% Chebyshev(Mean, Sd) UCL 29.8 

99% Chebyshev(Mean, Sd) UCL 35.94 

Potential UCL to Use Use 95% Studenl's-t UCL 22.3 



BUILUINU-1S-IHON-UCL ST ATS 

General UCL Statistics for Data Sets wilh Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_IRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Boolstrap Operafions IOOOO 

TS_lron 

General Statistics 

Number of Valid Samples 22 Number of Unique Samples 22 

Raw Statistics 

Minimum 3380 • 

Maximum 33600 

Mean 16082 

Median 14300 

SD 7192 

Coefficient of Variation 0.447 

Skewness 0.568 

Log-transformed Stafisfics 

Minimum of Log Data 8.126 

Maximum of Log Data 10.42 

Mean of log Data 9.574 

SD of log Data 0.522 

Relevanl UCL Statlsfics 

Normal Distribution Test Lognormal Distribufion Test 

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statisfic 0.919 

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911 

Data appear Normal al 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Dislribution 

95% Student'S:t UCL 18720 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 18803 

95% Modified-t UCL 18751 

Assuming Lognormal Distribution 

95% H-UCL 20697 

95% Chebyshev (MVUE) UCL 24630 

97.5% Chebyshev (MVUE) UCL 28207 

99% Chebyshev (MVUE) UCL 35234 

Gamma Distribution Test 

k star (bias corrected) 4.027 

Theta Star 3994 

nustar 177.2 

Approximate Chi Square Value (.05) 147.4 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 145.4 

Anderson-Dariing Test Stafisfic 0.399 

Anderson-Darling 5% Critical Value 0.747 

Kolmogorov-Smirnov Test Statistic 0.118 

Kolmogorov-Smirnov 5% Critical Value 0.186 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 19332 

95% Adjusted Gamma UCL 19601 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 18604 

95% Jackknife UCL 18720 

95% Standard Bootstrap UCL 18547 

95% Bootstrap-t UCL 18948 

95% Hall's Bootstrap UCL 19060. 

95% Percentile Bootstrap UCL 18605 

95% BCA Bootstrap UCL 18697 

95% Chebyshev(Mean, Sd) UCL 22766 

97.5% Chebyshev(Mean, Sd) UCL 25658 

99% Chebyshev(Mean, Sd) UCL 31339 

Potential UCL to Use Use 95% Sludent's-t UCL 18720 
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BUILDING-TS-LEAD-UCL STATS 

General UCL Stafisfics for Data Sets wlUi Non-Delects 

User Selected Options 

From File C:\lemp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_LEAD.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

TS_Lead 

General Statistics 

Number of Valid Samples 22 Number of Unique Samples 22 

Raw Statistics 

Minimum 4.8 

Maximum 801 

Mean 143.3 

Median 58.35 

SD 216.9 

Coefficient of Variation 1.513 

Skewness 2.225 

Log-transformed Statistics 

Minimum of Log Data 1.569 

Maximum of Log Data 6.686 

Mean of log Data 4.119 

SD of log Data 1.328 

Relevant UCL Statistics 

Normal Dislribution Test 

Shapiro Wilk Test Stafisfic 0.628 

Shapiro Wilk Crifical Value 0.911 

Data nol Normal al 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.97 

Shapiro Wilk Critical Value 0.911 

Data appear Lognormal al 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 222.9 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 242.9 

95% Modified-t UCL 226.6 

Assuming Lognormal Distribution 

95% H-UCL 356.5 

95% Chebyshev (MVUE) UCL 341.7 

97.5% Chebyshev (MVUE) UCL 429.6 

99% Chebyshev (MVUE) UCL 602.1 

Gamma Dislribution Test 

k star (bias corrected) 0.646 

Theta Star 222 

nustar 28.41 

Approximate Chi Square Value (.05) 17.24 

Adjusted Level ot Significance 0.0386 

Adjusted Chi Square Value 16.6 

Anderson-Darling Test Statistic 1.011 

Anderson-Darling 5% Critical Value 0.786 

Kolmogorov-Smirnov Test Statistic 0.202 

Kolmogorov-Smirnov 5% Critical Value 0.193 

Data nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 236 1 

95% Adjusted Gamma UCL 245.4 

Dala Distribution 

Data appear Lognormal al 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 219.4 

95% Jackknife UCL 222.9 

95% Standard Bootstrap UCL 217.6 

95% Bootstrap-t UCL 278.4 

95% Hall's Bootstrap UCL 231 

95% Percentile Bootstrap UCL 224.4 

95% BCA Bootstrap UCL 245.2 

95% Chebyshev(Mean, Sd) UCL 344.9 

97 5% Chebyshev(Mean. Sd) UCL 432.2 

99% Chebyshev(Mean, Sd) UCL 603.5 

Potenfial UCL to Use Use 95% Chebyshev (MVUE) UCL 341.7 
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DuiLuir^ij-1 s-iYiMiNijMr<ts>b-ucL b i A i a 

General UCL Statistics for Data Sets with Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

TS_Manganese 

General Slafistics 

Number of Valid Samples 22 Number of Unique Samples 22 

Raw Statistics 

Minimum 55.9 

Maximum 778 

Mean 315.6 

Median 269.5 

SD 218.4 

Coefficient of Variation 0.692 

Skewness 0.682 

Log-transformed Statistics 

Minimum of Log Data 4.024 

Maximum of Log Data 6.657 

Mean of log Data 5.477 

SD of log Dala 0.821 

Relevanl UCL Slafistics 

Normal Distribution Test Lognormal Distribufion Test 

Shapiro Wilk Test Stafisfic 0.915 Shapiro Wilk Test Statisfic 0.934 

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Crifical Value 0.911 

Data appear Normal al 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 395.7 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 399.4 

95% Modified-t UCL 396.9 

Assuming Lognormal Distribufion 

95% H-UCL 507.3 

95% Chebyshev (MVUE) UCL 601.8 

97.5% Chebyshev (MVUE) UCL 720.1 

99% Chebyshev (MVUE) UCL 952.6 

Gamma Distribution Test 

k star (bias corrected) 1.715 

Theta Star 184.1 

nu star 75.45 

Approximate Chi Square Value (.05) 56.44 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 55.21 

Anderson-Darling Test Statistic 0.39 

Anderson-Darling 5% Critical Value 0.756 

Kolmogorov-Smirnov Test Statistic 0.141 

Kolmogorov-Smirnov 5% Crifical Value 0.188 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 421.9 

95% Adjusted Gamma UCL 431.3 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 392.2 

95% Jackknife UCL 395.7 

95% Standard Bootstrap UCL 390.1 

95% Boolstrap-t UCL 405 

95% Hall's Bootstrap UCL 401.4 

95% Percentile Bootstrap UCL 391.5 

95% BCA Boolstrap UCL 399.6 

95% Chebyshev(Mean, Sd) UCL 518.6 

97,5% Chebyshev(Mean, Sd) UCL 606.4 

99% Chebyshev(Mean, Sd) UCL 779 

Potential UCL to Use Use 95% Student's-t UCL 395.7 
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bUILUINU- rS-VANADIUM-UCL STATS 

General UCL Statistics for Dala Sets with Non-Delects 

User Selected Options 

From File C:\lemp\Maxwell Point\ProUCL\inp_BUILDING-TS_N_VANADIUM.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operafions IOOOO 

TS Vanadium 

General Statistics 

Number of Valid Samples 22 Number of Unique Samples 20 

Raw Statistics 

Minimum 4.6 

Maximum 52.1 

Mean 25.98 

Median 24.2 

SD 10.5 

Coefficient of Variation 0.404 

Skewness 0.411 

Log-transformed Statistics 

Minimum of Log Data 1.526 

Maximum of Log Dala 3.953 

Mean of log Data 3.157 

SD of log Data 0.511 

Relevanl UCL Statistics 

Normal Dislribution Test 

Shapiro Wilk Test Statistic 0.959 

Shapiro Wilk Critical Value 0.911 

Data appear Normal al 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stafisfic 0.859 

Shapiro Wilk Crifical Value 0.911 

Data nol Lognormal al 5% Significance Level 

Assuming Normal Distribufion 

95% Student's-t UCL 29.84 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 29.88 

95% Modified-t UCL 29.87 

Assuming Lognormal Distribution 

95% H-UCL 33.45 

95% Chebyshev (MVUE) UCL 39.75 

97.5% Chebyshev (MVUE) UCL 45.43 

99% Chebyshev (MVUE) UCL 56.6 

Gamma Distribution Test 

k star (bias corrected) 4.475 

Theta Star 5.807 

nustar 196.9 

Approximate Chi Square Value (.05) 165.4 

Adjusted Level of Significance 0.0386 

Adjusted Chi Square Value 163.3 

Anderson-Darling Test Statistic 0.673 

Anderson-Darling 5% Critical Value 0.746 

Kolmogorov-Smirnov Test Statistic 0.194 

Kolmogorov-Smirnov 5% Critical Value 0.186 

Data follow Appr. Gamma Distribution at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 30.93 

95% Adjusted Gamma UCL 31.33 

Data Dislribution 

Data appear Normal al 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 29.67 

95% Jackknife UCL 29.84 

95% Standard Bootstrap UCL 29.59 

95% Bootstrap-t UCL 30.22 

95% Hall's Bootstrap UCL 30.48 

95% Percentile Bootstrap UCL 29.66 

95% BCA Bootstrap UCL 29.72 

95% Chebyshev(Mean, Sd) UCL 35.74 

97.5% Chebyshev(Mean, Sd) UCL 39.96 

99% Chebyshev(Mean, Sd) UCL 48.26 

Potenfial UCL to Use Use 95% Student's-t UCL 29.84 
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SMOKE-TS-ALUMINUM-UCL STATS 

General UCL Statistics for Dala Sets wilh Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_SMOKE-TS_N_ALUMINUM.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS Aluminum 

General Slafistics 

Number ot Valid Samples 6 

Raw Statistics 

Minimum 4320 

Maximum 17500 

Mean 14087 

Median 16600 

SD 5169 

Coefficient of Variation 0.367 

Skewness -1.811 

Number of Unique Samples 6 

Log-transformed Statistics 

Minimum of Log Data 8.371 

Maximum of Log Data 9.77 

Mean of log Data 9.457 

SD of log Data 0.549 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.737 

Shapiro Wilk Critical Value 0.788 

Data not Normal al 5% Significance Level 

Lognormal Dislribution Test 

Shapiro Wilk Test Stafistic 0.662 

Shapiro Wilk Critical Value 0.788 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 18339 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 15891 

95% Modified-t UCL 18079 

Assuming Lognormal Distribution 

95% H-UCL 29841 

95% Chebyshev (MVUE) UCL 28592 

97.5% Chebyshev (MVUE) UCL 34699 

99% Chebyshev (MVUE) UCL 46695 

Gamma Distribution Test 

k star (bias corrected) 2.8 

Theta Star 5030 

nu star 33.6 

Approximate Chi Square Value (.05) 21.35 

Adjusted Level of Significance 0.0122 

Adjusted Chi Square Value 17.91 

Anderson-Dading Test Statistic 0.996 

Anderson-Darling 5% Critical Value 0 698 

Kolmogorov-Smirnov Test Statistic 0.365 

' Kolmogorov-Smirnov 5% Critical Value 0.333 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Dislribution 

95% Approximate Gamma UCL 22174 

95% Adjusted Gamma UCL 26432 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 17557 

95% Jackknife UCL 18339 

95% Standard Boolstrap UCL 17249 

95% Boolstrap-t UCL 16813 

95% Hall's Boolstrap UCL 16150 

95% Percentile Bootstrap UCL 16967 

95% BCA Bootstrap UCL 16317 

95% Chebyshev(Mean, Sd) UCL 23284 

97.5% Chebyshev(Mean, Sd) UCL 27264 

99% Chebyshev(Mean, Sd) UCL 35082 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 23284 

Recommended UCL exceeds the maximum observation 
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SG-GW-ARSENIC-UCL STATS 

General UCL Statistics for Dala Sets with Non-Delects 

User Selected Options 

From File C;\iemp\Maxwell Poinl\ProUCL\inp_SG-GW_D_ARSENIC.wst 

Full Precision OFF 

Confidence Coefficieni 95% 

Number of Bootstrap Operations IOOOO 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

16 

Number of Detected Data 17 

Number of Non-Delect Dala . 25 

Percent Non-Detects 59.52% 

Raw Statistics 

Minimum Detected 2.5 

Maximum Detected 219 

Mean of Detected 53.12 

SD of Detected 78.09 

Minimum NorvDetect 2.3 

Maximum Non-Detect 4.1 

Log-transformed Statistics 

Minimum Detected 0.916 

Maximum Detected 5.389 

Mean of Detected 2.91 

SD of Delected 1.535 

Minimum Non-Detect 0.833 

. Maximum Non-Detect 1.411 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (excepi KM. DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 27 

Number treated as Detected 15 

Single DL Non-Detect Percentage 64.29% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Stalistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.654 Shapiro Wilk Tesi Slalislic 0.915 

0.892 5% Shapiro Wilk Critical Value 0.892 

Dala appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substiiuiion Method 

Mean 22.38 

SD 55.12 

95% DLy2 (0 UCL 36.7 

Assuming Lognormal Disttibution 

DL/2 Substitution Method 

Mean 1.402 

SD 1.59 

95% H-Stat (DU2) UCL 31.74 

Maximum Likelihood Estim3te(MLE) Method 

MLE yields a negative mean 

N/A Log ROS Method 

Mean in Log Scale 0.262 

SD in Log Scale 2.645 

Mean in Original Scale 21.77 

SD in Original Scale 55.36 

95% Percentile Bootstrap UCL 36.49 

95% BCA Bootstrap UCL 41.75 

Gamma Dislribution Test with Detected Values Only 

k star (bras corrected) 

Ttieta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

0.52 

102.1 

17.69 

0.99 

0.791 

0.791 

0.22 

Dala lollow Appr. Gamma Distribution at 5% Signilicance Level 

Assuming Gamma Distribution 

Gamma ROS Stalislics using Extrapolated Data 

t^rnimum 2.5 

Maximum 219 

Mean 53.21 

Median 52.46 

SD 48.89 

kstar 1.222 

Ttieta slar 43 53 

Nu star 102.7 

AppCnr2 80 3 

95% Gamma Approximate UCL 68.04 

95% Ad|usted Gamma UCL 68.64 

Nole. DL/2 is not a recommended method. 

Data Distribution Test wilh Detected Values Only 

Dala Follow Appr. Gamm,i Distribution at 5% Signilicance Level 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 22.99 

SD 54 23 

SE ol Mean 8.625 

95% KM (t) UCL 37.5 

95% KM (2) UCL 37.17 

95% KM (jackknile) UCL 37.24 

95% KM (bootstrap 1) UCL 43.53 

95% KM (BCA) UCL 38.88 

95% KM (Peicenlrle Bootstrap) UCL 37.33 

95% KM (Chebyshev) UCL 60 58 

97.5% KM (Chebyshev) UCL 76 85 

99% KM (Chebyshev) UCL 108.8 

Polential UCLs to Use 

95% KM (t) UCL 37 5 



General UCL Statistics for Dala Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-GW_D_BERYLLIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_Beryllium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

19 

Number of Detected Data 21 

Number of Non-Deted Data • 21 

Percent Non-Detects 50.00% 

Raw Statistics 

Minimum Detected 0.23 

Maximum Detected 61.2 

Mean of Detected 9.174 

SD of Detected 18.94 

Minimum Non-Detect 0,1 

Maximum Non-Delect 0.3 

Log-transformed Statistics 

Minimum Detected -1.47 

Maximum Delected 4.114 

Mean of Detected 0.281 

SD of Detected 1.901 

Minimum Non-Detect . -2.303 

Maximum Non-Detect -1.204 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 24 

Number treated as Delected 18 

Single DL Non-Detect Percentage 57.14% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.529 Shapiro Wilk Test Statistic 0.805 

0.908 5% Shapiro Wilk Critical Value 0 908 

Data not Lognormal at 5% Signiricance Level 

Assuming Normal Dislribution 

DL/2 Substitution Method 

Mean 4.65 

SD 14 

95% DLy2 (t) UCL 8.286 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -0.918 

SD 1.815 

95% H-Stal (DL/2) UCL 5.51 

Maximum Likelihood Eslimale(MLE) Method 

MLE yields a negative mean 

N/A Log ROS Method 

Mean in Log Scale -2.087 

SD in Log Scale 2.956 

Mean m Original Scale 4.602 

SD in Original Scale 14.02 

95% Percentile Bootstrap UCL 8.287 

95% BCA Boolstrap UCL 9.726 

Gamma Distribution Test with Detected Values Only 

k siaf (bias corrected) 0.33 

Theta Slar 27.81 

nustar 13.86 

Data Distribution Test with Delected Values Only 

Data do not follow a Discemable Distribution (0.05) 

A-D Test Statistic 2 681 

5% A-D Critical Value 0 836 

K-S Test Statistic 0.836 

5% K-S Critical Value 0.204 

Data not Gamma Distributed at 5% Significance Level' 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0 23 

Maximum 61.2 

Mean 9 16 

Median 6 842 

SD 13.41 

ksiat 0.592 

. Theta star 15.47 

Nu stai 49.75 

AppChi2 34.56 

95% Gamma Approximate UCL 13.19 

95% Adjusted Gamma UCL 13.36 

Note: DL/2 is not a recommended method 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 4.704 

SD 13.82 

SE of Mean 2 185 

95% KM (1) UCL 8 38 

95% KM (z) UCL 8.297 

95% KM (jackknile) UCL 8.335 

95% KM (bootstrap i) UCL 15.09 

95% KM (BCA) UCL 8.848 

95% KM (Percentile Boolstrap) UCL 8.47 

95% KM (Chebyshev) UCL 14 23 

97.5% KM (Chebyshev) UCL 18.35 

99% KM (Chebyshev) UCL 26.44 

Poiem^ai UCLs to Use 

97.5% KM (Chebyshev) UCL 18 35 
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SG-GW-CADMIUM-UCL STATS 

General UCL Statistics for Dala Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-GW_D_CADMIUM.wsl 

- Full Precision OFF 

Confidence Coefficient 95% 

Number of Boolstrap Operations IOOOO 

GW Cadmium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

84 

10 

Number of Delected Dala 22 

Number of Non-Detect Data 62 

Percent Non-Delects 73.81% 

Raw Statistics 

Minimum Delected 0.3 

Maximum Delected 4 

Mean of Delected 0.793 

SD of Detected 1.052 

Minimum Non-Delecl 0.3 

Maximum Non-Delecl 0.4 

Log-transformed Statistics 

Minimum Detected -1.204 

Maximum Delected 1.386 

Mean of Delected -0.613 

SD of Delected 0.73 

Minimum Non-Delecl -1.204 

Maximum Non-Detect -0.916 

Nole: Dala have multiple DLs - Use of KM Method is recommended 

Fcr all methods (except KM, DL/2, and ROS Methods). 

Observations < Largest ND are treated as NDs 

Number treated as NorvDetecl 72 

Number treated as Detected 12 

Single DL Non-Deieci Percentage 85.71% 

Normal Disiribuiion Test with Detected Values Only 

Lilliefors Test Statistic 

5% Lilliefors Critical Value 

Dala nol Normal at 5% Significance Level 

UCL Stalislics 

Lognormal Distribution Test wiih Delected Values Only 

0.467 Lilliefors Test Statistic 0.731 

0.911 5% Lilliefors Critical Value 0.911 

Data nol Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 0.321 

SD 0.6 

95% DL/2 (t) UCL 0.43 

Assuming Lognonnal Distribution 

DL/2 Substitution Method 

Mean -1.547 

SD 0.672 

95% H-Slat (DL/2) UCL 0.312 

Maximum Likelihood Esiim3te(MLE) Method N/A 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale -2.405 

SD in Log Scale 1.426 

Mean in Original Scale 0.26 

SD in Original Scale 0.62 

95% Percenlile Bootstrap UCL 0.379 

95% BCA Bootstrap UCL • 0.425 

Gamma Distribution Test with Detected Values Only 

k star (btas corrected) 1.289 

Theta Slar 0.615 

nustar 56.73 

Dala Distribution Test wilh Delected Values Only 

Data do nol follow a Discemable Distribution (0.05) 

A-D Test Statistic • 3.099 

5% A-D Critical Value 0 76 

K-S Test Statistic 0.76 

5% K-S Critical Value 0.189 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Siaiislics using Exirapolaled Dala 

Minimum 0 

Maximum 4.301 

Mean 1.874 

Median 1 692 

SD 1.394 

k star 0.562 

Theta slar 3.335 

Nusia i 94.39 

AppChi2 72.98 

95% Gamma Approximaie UCL 2.423 

95% Adjusted Gamma UCL 2.434 

Nole: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Poleniial UCLs to Use 

.95% KM (1) UCL 

95% KM {% Bootstrap) UCL 

0.429 

0.569 

0.0635 

0.535 

0.534 

0.533 

0.923 

0.554 

0.544 

0.706 

0.826 

1.061 

0.535 

0 544 
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General UCL Slafistics for Data Sets vtrith Non-Detects 

User Selected Options 

From File C:\temp\Ma)o«ell Point\ProUCL\inp_SG-GW_D_IRON.w(st 

Full Precision OFF 

ConfiiJence Coefficient 95% 

Number of Btxitstrap Operations IOOOO 

GW Iron 

General Statistics 

Number of Valid Samples 42 Number of Unique Samples 40 

Raw Stafisfics 

Minimum 138 

Maximum 201000 

Mean 41454 

Median 28200 

SD 43382 

Coefficient of Variafion 1.047 

Skewness 2.165 

Log-transformed Statistics 

Minimum of Log Data 4.927 

Maximum of Log Data 12.21 

Mean of log Data 9.958 

SD of log Data 1.518 

Relevant UCL Stafisfics 

Nonnal Distribufion Test 

Shapiro Wilk Test Stafistic 0.753 

Shapiro Wilk Crifical Value 0.942 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stafisfic 0.854 

Shapiro Wilk Crifical Value 0.942 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 52719 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 54854 

95% Modified-t UCL 53092 

Assuming Lognormal Distribution 

95% H-UCL 136027 

95% Chebyshev (MVUE) UCL 148129 

97.5% Chebyshev (MVUE) UCL 184834 

99% Chebyshev (MVUE) UCL 256933 

Gamma Distribution Test 

kstar (bias corrected) 0.824 

Theta Star 50296 

nu slar 69.23 

Approximate Chi Square Value (.05) 51.08 

Adjusted Level of Significance 0.0443 

Adjusted Chi Square Value 50.52 

Anderson-Darling Test Statistic 0.5 

Anderson-Darling 5% Critical Value 0.784 

Kolmogorov-Smirnov Test Stafistic 0.109 

Kolmogorov-Smirnov 5% Critical Value 0.141 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximate Gamma UCL 56186 

95% Adjusted Gamma UCL 56804 

Data Distribution 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Stafisfics 

95% CLT UCL 52465 

95% Jackknife UCL 52719 

95% Standard Boolstrap UCL 52332 

95% Boolstrap-I UCL 56869 

95% Hall's Bootstrap UCL 59618 

95% Percenfile Bootstrap UCL 53148 

95% BCA Bootstrap UCL 54862 

95% Chebyshev(Mean, Sd) UCL 70633 

97.5% Chebyshev(Mean, Sd) UCL 83258 

99% Chebyshev(Mean, Sd) UCL 108059 

Potenfial UCL to Use Use 95% Approximate Gamma UCL 56186 



SG-GW-MANGANESE-UCL STATS 

General UCL Stafisfics for Data Sets with Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_SG-GW_D_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

GW_Manganese 

General Statistics 

Number of Valid Samples 84 Number of Unique Samples 41 

Raw Statistics 

Minimum 57 

Maximum 3130 

Mean 1104 

Median 697 

SD 873.4 

Coefficient of Variation 0.791 

Skewness 1.057 

Log-transformed Stafistlcs 

Minimum of Log Data 4.043 

Maximum of Log Data 8.049 

Mean of log Data 6.691 

SD of log Data 0.84 

Relevant UCL Stafisfics 

Normal Distribution Test 

Lilliefors Test Statistic 0.206 

Lilliefors Critical Value 0.0967 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Lilliefors Test Stafistic 0.113 

Lilliefors Critical Value 0.0967 

Data nol Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 1263 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 1273 

95% Modified-t UCL 1264 

Assuming Lognormal Disfi'ibution 

95% H-UCL 1388 

95% Chebyshev (MVUE) UCL 1659 

97.5% Chebyshev (MVUE) UCL 1884 

99% Chebyshev (MVUE) UCL 2326 

Gamma Distribution Test 

k star (bias corrected) 1.676 

Theta Star 658.6 

nustar 281.6 

Approximate Chi Square Value (.05) 243.8 

Adjusted Level of Significance 0.0471 

Adjusted Chi Square Value 243.2 

Anderson-Darling Test Statistic 2.338 

Anderson-Darling 5% Critical Value 0.768 

Kolmogorov-Smirnov Test Stafistic 0.158 

Kolmogorov-Smirnov 5% Critical Value 0.0991 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gainma Distribufion . 

95% Approximate Gamma UCL 1276 

95% Adjusted Gamma UCL 1279 

Data Distribufion 

Data do not follow a Discemable Distribufion (0.05) 

Nonparametric Statistics 

95% CLT UCL 1261 

95% Jackknife UCL 1263 . 

95% Standard Bootstrap UCL 1263 

95% Bootstrap-t UCL 1277 

95% Hall's Bootstrap UCL 1270 

95% Percentile Bootstrap UCL 1265 

95% BCA Bootstrap UCL 1273 

95% Chebyshev(Mean, Sd) UCL 1519 

97.5% Chebyshev(Mean, Sd) UCL 1699 

99% Chebyshev(Mean, Sd) UCL 2052 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1519 



&Vji-(jW-NtUKEL-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\lemp\Maxwen Poinl\ProUCL\inp_SG-GW_D_NlCKEL.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10OOO 

Number of Valid Samples 

Number of Unique Samples 

Ger>eral Stalislics 

42 

38 

Number of Delected Dala 38 

Number of Non-Deted Dala 4 

Percent Non-Delects 9.52% 

Raw Statistics 

Minimum Detected 1.4 

Maximum Detected 1280 

Mean of Detected 143.2 

SD of Detected 329.3 

Minimum Non-Deteci 0.9 

Maximum Non-Detect 1 

Log-transformed Statistics 

Minimum Delected 0.336 

Maximum Detected 7.155 

Mean of Detected 3.276 

SD of Detected 1.791 

Mtnimum Non-Delect -0.105 

Maximum NorvDetecl 0 

Note. Data have multiple DLs - Use of KM Method is recommended 

FOI all methods (excepi KM, DU2. and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as NorvDetecl 4 

Number uealed as Delected 38 

Single DL Non-Detect Percentage 9.52% 

Normal OisUibution Test wi lh Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Witk Cfiiical Value 

Dala not Normal al 5% Significance Level 

UCL Stalislics 

Lognormal Dislribution Test wilh Detected Values Only 

0.459 Shapiro Wilk Test Statistic 0.948 

0.938 5% Shapiro Wilk Critical Value 0.938 

Data appear Lognormal at 6% Significance Level 

Assuming Normal Dislribution 

DL/2 Substiiuiion Method 

Mean 129.6 

SD 315 6 

95% DL/2 (1) UCL 211.6 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.895 

SD 2.075 

95% H-Stat (DL/2) UCL 527.4 

Maximum Likelihood Estimate(MLE) Method 

Mean 107.7 

SD 332.6 

95% MLE (1) UCL 194.1 

95% MLE (Tiku) UCL 187.4 

Log ROS Method 

Mean in Log Scale 2.883 

SD in Log Scale 2.1 

Mean in Original Scale 129.6 

SD in Original Scale 315.6 

95% Percentile Bootstrap UCL 215.3 

95% BCA Boolstrap UCL 236.1 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.378 

Theta Star 379 

nustar 28.72 

Data Distribution Test with Delected Values Only 

Data appear Lognormal at 5% Significance Level 

A-D Test Statistic 2.85 

5% A-D Critical Value 0.837 

K-S Test Statistic 0.837 

5% K-S Critical Value 0.154 

Dala not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0 

Maximum T280 

Mean 129.5 

Median 20 2 

SD 315.7 

kstar 0.194 

Theia star 669.5 

Nustar 16.25 

AppChi2 8.142 

95% Gamma Approximate UCL 258.6 

95% Adjusied Gamma UCL 265.3 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 129.7 

SD 311.8 

SE of Mean 48.76 

957t, KM (I) UCL 211.7 

95% KM (z) UCL 209.9 

95% KM (jackknile) UCL 211.6 

95% KM (bootstrap 1) UCL 259 

95% KM (BCA) UCL 218.1 

95% KM (Percentile Bootstrap) UCL 214.7 

95% KM (Chebyshev) UCL 342.2 

97.5% KM (Chebyshev) UCL 434 2 

99% KM (Chebyshev) UCL 614.9 

Potential UCLs to Use 

97 5% KM (Chebyshev) UCL 434 2 
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t)L»-ov»f-1 iirtLUiUIM-UCL S FATS 

General UCL Statistics for Data Sets wi th Non-Detects 

User Selected Options 

From File C:\temp\MaxwelI Poinl\ProUCL\inp_SG-GW_D_THALLIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations tOOOO 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

7 

Number of Detected Dala 7 

Number of Non-Detect Data 35 

Percent Non-Detecls 83.33% 

Raw Statistics 

Minimum Detected 3.3 

Maximum Delected 6.2 

Mean of Delected 4.757 

SD of Detected 1.091 

Minimum NorvDetecl 3.1 

Maximum Non-Detect 3.8 

Log-transformed Statistics 

Minimum Delected 1.194 

Maximum Detected 1.825 

Mean of Detected 1.536 

SD of Delected 0.24 

Minimum Norv-Delecl 1.131 

Maximum Non-Delect 1.335 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (excepi KM, DU2. and ROS Methods). 

Observations < Largest ND are treated as NDs 

Number treated as NorvOetect 37 

Number treated as Detected 5 

Single DL Non-Detect Percentage 88.10% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Dala appear Normal al 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.949 Shapiro Wilk Test Statistic 0.931 

0.803 5% Shapiro Wilk Critical Value 0.803 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Substitution Method 

Mean 2.192 

SD 1.239 

95%DU2( t )UCL 2.513 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 0.685 

SD " 0.401 

95% H-Stat (DL/2) UCL 2.429 

Maximum Likelihood Estimaie(MLE) Method 

Mean 0.646 

SD 2.715 

95% MLE (1) UCL 1.351 

95% MLE (Tiku) UCL 3.21 

Log ROS Method 

Mean in Log Scale 0.667 

SD in Log Scale 0.543 

Mean in Original Scale 2.262 

SD in Original Scale 1.347 

95% Percentile Bootstrap UCL 2 605 

95% BCA Bootstrap UCL 2.661 

Gamma Dislribution Test with Detected Values Only 

k slar (bias corrected) 12.16 

Theta Star 0.391 

nu siar 170.2 

Dala Distribution Test with Detected Values Only 

Data appear Normal at 5% Significance Level 

A-D Test Statistic 0.275 

5% A-D Critical Value 0.707 

K-S Test Statistic 0.707 

5% K-S Critical Value 0.311 

Dala appear Gamma Distributed at 5% Signilicance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 2 952 

Maximum 7.485 

Mean 5.69 

Median 5.894 

SD 1 271 

ksiar 16.62 

Theta Slar 0.342 

Nustai 1396 

AppChi2 1310 

95% Gamma Approximate UCL 6.062 

95% Adjusted Gamma UCL 6.076 

Nole: DL/2 is not a recommended method 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean -3.543 

SD 0.682 

SE of Mean 0.114 

95% KM (1) UCL - 3 735 

95% KM (2) UCL 3.73 

95% KM (jackknife) UCL 3.718 

95% KM (bootstrap 1) UCL 3.739 

95% KM (BCA) UCL 4.91 

95% KM (Percentile Bootstrap) UCL 4.7 

95% KM (Chebyshev) UCL . 4.039 

97.5% KM (Chebyshev) UCL 4 253 

99% KM (Chebyshev) UCL 4 674 

Polential UCLs to Use 

95% KM (I) UCL 3.735 

95% KM (Percentile Bootstrap) UCL 4.7 
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SG-GW-VANADIUM-UCL STAI S 

General UCL Statistics for Data Sets with Non-Delecls 

User Selected Options 

From File C:\temp\MaxwelI Point\ProUCL\inp_SG-GW_D_VANADIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW Vanadium 

General Stalislics 

Number of Valid Samples 42 

Number of Unique Samples 5 

Number o( Delected Data 5 

Number of Non-Delecl Dala 37 

Percent Non-Detects 88.10% 

Raw Siaiistics 

Minimum Delected 0.87 

Maximum Detected 11.4 

Mean of Detected 4.554 

SD of Detected 4.061 

Minimum Non-Delect 0.5 

Maximum Non-Detect 2 

Log-transformed Stalislics 

Minimum Detected -0.139 

Maximum Detected 2.434 

Mean of Detected 1.19 

SD of Detected 0.941 

Minimum Non-Delect -0.693 

Maximum Non-Delecl 0.693 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (excepi KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as NorvDetect 38 

Number treated as Detecled 4 

Single DL Non-Deteci Percentage 90.48% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Witk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

Lognormai'Disiribuiion Test with Detecled Values Only 

0.843 Shapiro Wilk Test Stalistic 0.972 

0.762 5% Shapiro Wilk Critical Value 0.762 

Data appear Lognormal al 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 1.059 

SD 1.829 

95% DL/2 (I) UCL 1.534 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -0.395 

SD 0.759 

95% H-Stat (DL/2) UCL 1.18 

Maximum Likelihood Estimaie(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale -3.076 

SD in Log Scale 2.334 

Mean in Original Scale 0.618 

SD in Original Scale 1.941 

95% Percentile Bootstrap UCL 1.161 

95% BCA Bootstrap UCL 1.467 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.805 

Theta Star 5 655 

nustar 8.052 

Data Dislribution Test with Delected Values Only 

Data appear Normal at 5% Signilicance Level 

A-D Test Statistic 0 261 

5% A-D Critical Value 0 686 

K-S Test Statistic 0 686 

5% K-S Critical Value 0.361 

Dala appear Gamma Distributed al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Exirapolaled Dala 

Minimum 0 87 

Maximum 11.4 

Mean 3.827 

Median 3.822 

SD 1.788 

kstar 4.603 

Theta star 0.831 

Nustar 386 7 

AppChi2 342.1 

95% Gamma Approximate UCL 4.325 

95% Adjusted Gamma UCL 4.344 

Note. DL/2 is nol a recommended method. 

Nonparametric Stalislics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (2) UCL 

95% KM (jacliknile) UCL 

96% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97 5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

1.309 

1 73 

0.298 

1.811 

1.8 

2.235 

2.002 

4.533 

4.357 

261 

3.173 

4 279 

Potential UCLs to Use 

95% KM (t) UCL 1.811 

95% KM (Percentile Bootstrap) UCL 4.357 
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General UCL Stafisfics ror Data Sets with Non-Detects 

User Selected Opfi'ons 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-GW_D_ZINC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

GW Zinc 

General Stafisfics 

Number of Valid Samples 42 Number of Unique Samples 41 

Raw Stafistlcs 

Minimum 2 

Maximum 2900 

Mean 296.2 

Median 21.9 

SD 780.8 

Coefficient of Variation 2.636 

Skewness 2.837 

Log-transformed Stafisfics 

Minimum of Log Data 0.693 

Maximum of Log Data 7.972 

Mean of log Data 3.448 

SD of log Data 1.892 

Relevant UCL Stafistlcs 

Normal Distribufion Test 

Shapiro Wilk Test Statistic 0.405 

Shapiro Wilk Crifical Value 0.942 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stafistic 0.848 

Shapiro Wilk Crifical Value 0.942 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 498.9 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 550.7 

95% Modified-t UCL 507.7 

Assuming Lognormal Distribution 

95% H-UCL 530.3 

95% Chebyshev (MVUE) UCL 470.8 

97.5% Chebyshev (MVUE) UCL 601.4 

99% Chebyshev (MVUE) UCL 857.8 

Gamma Distribution Test 

k star (bias corrected) 0.3 

Theta Star 986 

nu star 25.23 

Approximate Chi Square Value (.05) 14.79 

Adjusted Level of Significance 0.0443 

Adjusted Chi Square Value 14.5 

Anderson-Darling Test Statistic 5.525 

Anderson-Darling 5% Critical Value 0.858 

Kolmogorov-Smirnov Test Statistic 0.312 

Kolmogorov-Smirnov 5% Critical Value 0.148 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 505.3 

95% Adjusied Gamma UCL 515.3 

Data Distribution 

Data do not follow a Discemable Distribufion (0.05) 

Nonparametric Statistics 

95% CLT UCL 494.4 

95% Jackknife UCL 498.9 

95% Standard Bootstrap UCL 490.1 

95% Bootstrap-I UCL 641.3 

95% Hall's Bootstrap UCL 449.2 

95% Percentile Boolstrap UCL 498 

95% BCA Bootstrap UCL 556.7 

95% Chebyshev(Mean, Sd) UCL 821.3 

97.5% Chebyshev(Mean, Sd) UCL 1049 

99% Chebyshev(Mean, Sd) UCL 1495 

Potenfial UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1495 
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General UCL Statisiics for Data Sets with Non-Detecls 

User Selected Options 

From File C:\lemp\Maxwell Poinl\ProUCL\inp_SG-GW_N_12-DICHLOROETHANE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_1,2-Dichloroethane 

General Statistics 

Number of Valid Samples 42 

Number of Unique Samples 6 

Number of Detected Data 6 

Number of Non-Detect Data 36 

Percent Non-Detecls 85 .71% 

Raw Statistics 

Minimum Detected 2 

Maximum Detecled 36 

Mean of Detected 9.7 

SD of Delected 12.96 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Siaiistics 

Minimum Detecled 0.693 

Maximum Detected 3.584 

Mean of Detected 1.787 

SD of Detected 0.96 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Normal Dislribution Test witti Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statisiics 

Lognormal Distribution Test with Detected Values Only 

0.597 Shapiro Wilk Test Statistic 0.833 

0.788 5% Shapiro Wilk Critical Value 0.788 

Data appear Lognormal a l 5% Significance Level 

.Assuming Normal Distribution 

DU2 Substitution Method 

Mean 5.671 

SD 4.821 

95% DU2 (t) UCL 6.923 

Assuming Lognormal Disiribuiion 

DU2 Substitution Method 

Mean 1.635 

SD 0.341 

95% H-Slal (DU2) UCL 6 823 

Maximum Likelihood Estimate(MLE) Method 

MLE method failed to converge properly 

Log ROS Method 

Mean in Log Scale 1.515 

SD in Log Scale 0.747 

Mean in Original Scale 6.096 

SD in Original Scale 5.948 

95% Percentile Bootstrap UCL 7.752 

95% BCA Bootstrap UCL 8.236 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.696 

Theta Star 13.94 

nu star 8.348 

Data Dislribution Test with Detected Values Only 

Data appear Lognormal at 5% Significance Level 

A-D Test Statistic 0.893 

5% A-D Critical Value 0 713 

K-S Test Staiistrc 0.713 

5% K-S Critical Value 0.34 

Data nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0 

Maximum 36 

Mean 8 547 

Median 7.734 

SD 6918 

k star 0.249 

Theta Slat 34 39 

Nu Star 20.88 

AppChi2 11 5 

95% Gamma Approximate UCL 15.52 

95% Adjusied Gamma UCL 15 86 

Nole: DL/2 is not a recommended method 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL . 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Boolstrap) UCL 

95% KM (Chebyshev) UCL 

97 5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Potential UCLs to Use 

95% KM (1) UCL 

95% KM (% Bootstrap) UCL 

5.191 

4 994 

1.04 

6.941 

6.902 

6954 

7.776 

6 9 5 2 

6.905 

9.723 

11.68 

15.54 

6 941 

6.905 

file://C:/lemp/Maxwell


: S&GW-1.2-DtCHL0R0ETHENE-UCL STATS 

General UCL Statistics for Dala Sets with Non-Detects 

User Selected Options 

From File C:\iemp\MaxwellPoint\ProUCL\inp_SG-GW_N_12-DICHLOROETHENE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_1.2-Dichloroethene 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

15 

Number of Detected Data 16 

. Number of Non-Detect Data 26 

Percent Non-Deiecis 61.90% 

Raw Statisiics 

Minimum Detecled 

Maximum Detected 

Mean of Delected 

SD of Delected 

Minimum Non-Detect 

Maximum Non-Detect 

3 

160 

58.49 

52.28 

10 

10 

Log-transformed Statistics 

Minimum Detected 1.099 

Maximum Detected 5.075 

Mean of Detected 3.517 

SD of Detected 1.25 

Minimum Non-Delecl 2.303 

Maximum Non-Delecl 2.303 

Normal Dislribution Test wi lh Detected Values Only 

Shapiro Wilk Test Stalistic 

5% Shapiro Wilk Critical Value 

Dala nol Normal al 5% Signif icance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.876 Shapiro Wilk Test Statistic 0.924 

0.887 5% Shapiro Wilk Critical Value 0.887 

Data appear Lognormal a l 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Substitution Method 

Mean 25.38 

SD 41.12 

95% DL/2 (t) UCL 36.05 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.336 

SD 1.205 

95% H-Stal (DLy2) UCL 36.83 

Maximum Likelihood Estimale(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale 2.405 

SD in Log Scale 1.387 

Mean in Original Scale 27.29 

SD in Original Scale 40.47 

96% Percenlile Bootstrap UCL 37.83 

95% BCA Bootstrap UCL 39.76 

Gamma Distribution Test wi lh Detected Values Only 

k star (bias corrected) 0.888 

Theta Star 65.87 

nustar 28.41 

Dala Distribution Test with Delected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A.D Test Statistic 0 333 

5% A-D Critical Value 0.763 

K-S Test Statistic 0.763 

5% K-S Critical Value 0.221 

Data appear Gamma Distributed al 5% Signif icance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 3 

Maximum 160 

Mean 61.23 

Median 60.98 

SD 32.09 

k Slar 2.33 

Theia slar 26.28 

Nustar 195.7 

AppChi2 . 164.3 

95% Gamma Approximate UCL 72.92 

95% Adiusted Gamma UCL 73.37 

Nole: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 26.2 

SD 40.27 

SE of Mean 6 472 

95% KM (1) UCL 37.09 

95% KM (2) UCL 36.84 

95% KM (jackknife) UCL 36.94 

95% KM (bootstrap l) UCL 40 64 

95% KM (BCA) UCL 38.25 

95% KM (Percentile Bootstrap) UCL 37.42 

95% KM (Chebyshev) UCL 54.41 

97.5% KM (Chebyshev) UCL 66.61 

99% KM (Chebyshev) UCL 90.59 

Potential UCLs to Use 

96% KM (1) UCL 37.09 
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General UCL Statistics for Data Sets wi ih Non-Detects 

User Selected Options 

From File C:\lemp\MaxweII Point\ProUCL\inp_SG-GW_N_44-DDD.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_4.4'-DDD 

General Statistics 

Number of Valid Samples 42 

Number of Unique Samples 11 

Number of Delected Data 11 

Number of Non-Delect Data 31 

Percent Non-Delects 73.81% 

Raw Statisiics 

Minimum Delected 0.007 

Maximum Detecled 2.3 

Mean of Detecled 0.433 

SD of Delected 0.712 

Minimum Non-Detect 0.1 

Maximum Non-Deteci 0.13 

Log-transformed Statisiics 

Minimum Detected -4.962 

Maximum Detecled 0.833 

Mean of Delected -2.176 

SDot Delected 1.829 

Minimum Non-Detect -2.303 

Maximum Non-Delecl -2.04 

Nole: Dala have multiple DLs - Use of KM Meihod is recommended 

For ail methods (except KM. DLy2, and ROS Methods). 

Observations < Largest ND ate tteated as NDs 

Number treated as Non-Detect 37 

Number treated as Delected 5 

Single DL Non-Delecl Percentage 88.10% 

Normal Disiribuiion Test wi lh Delected Values Only 

Shapiro Witk Test Stalistic 

5% Shapiro Wilk Critical Value 

Data no) Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.667 Shapiro Wilk Test Siaiisiic 0.959 

0.85 5% Shapiro Wilk Critical Value 0.85 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Substitution Method 

Mean 0.152 

SD 0.39 

95% DL/2 (t) UCL 0.253 

Assuming Lognormal Disiribuiion 

DL/2 Substitution Method 

Mean -2.752 

SD 0.97 

95% H-Stat (DL/2) UCL 0.181 

Maximum Likelihood Estimate(MLE) Method 

MLE yields a negative mean 

Log ROS Meihod 

Mean in Log Scale -3.186 

SD in Log Scale 1.47 

Mean in Original Scale 0.15 

SD in Original Scale 0.393 

95% Percenlile Booisirap UCL 0.259 

95% BCA Bootstrap UCL 0.311 

Gamma Dislribution Test with Detecled Values Only • 

k slar (bias corrected) 0.408 

Theta Slar 1.06 

nu Stat 8.98 

Dala Dist i ibui ionTest with Delected Values Only 

Data appear Gamma Distributed al 5% Significance Level 

A-D Test Statistic 0.542 

5% A-D Critical Value 0 785 

K-S Test Statistic 0.785 

5% K-S Criiical Value 0.27 

Dala appear Gamma Distributed al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Dala 

' Minimum 0 

Maximum 2.3 

Mean 0.36 

Median 0.349 

SD 0 401 

ksiar 0.257 

Theta star l 403 

Nustar 21 56 

AppChi2 - 12.01 

95% Gamma Approximaie UCL 0.647 

95% Adjusted Gamma UCL 0 661 

Note; DL/2 IS nol a recommended meihod 

Nonparametric Statistics 

Kaplan-Meier (KM) Meihod 

Mean 0.139 

SD 0.389 

SE of Mean 0.0633 

95% KM (t) UCL 0 246 

95% KM (z)UCL 0.243 

95% KM Gackknife) UCL 0.242 

95% KM (bootstrap t) UCL 0.493 

95% KM (BCA) UCL 0.255 

• 95% KM (Percenlile Bootstiap) UCL 0.252 

95% KM (Chebyshev) UCL 0.415 

97.5% KM (Chebyshev) UCL 0.535 

99% KM (Chebyshev) UCL 0 769 

Polential UCLs loUse 

95% KM (t) UCL 0.246 
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General UCL Statistics for Data Sets wi lh Non-Detecls 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_SG-GW_N_112-TRICHLOROETHANE.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_1.1,2-Trichloroethane 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

11 

Number of Delected Dala 13 

Number of Non-Delect Dala ' 29 

Percent filon-Detecls 69.05% 

Raw Statistics 

Minimum Detected 1.7 

Maximum Detected 37.5 

Mean of Delected 10.04 

SD of Detecled 9.667 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Statistics 

Minimum Detecled 0.531 

Maximum Detected 3.624 

Mean of Delected 1.892 

SD of Delected 0.998 

Minimum Non-Detect 2.303 

Maximum Non-Delect 2.303 

Normal Distribution Test wi lh Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Dala nol Normal a l 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.783 Shapiro Wilk Test Statistic 0.908 

0.866 5% Shapiro Wilk Criiical Value 0.865 

Dala appear Lognormal a l 5% Signiftcance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean ' 6.561 

SD 5.737 

95% DL/2 (I) UCL 8.051 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.697 

SD 0.556 

. . 95% H-Slal (DL/2) UCL 9.326 

Maximum Likelihood Estimate(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

. Mean in Log Scale 1.453 

SD in Log Scale 0.839 

Mean in Original Scale 6.092 

SD in Original Scale 6 284 

95% Percentile Boolstrap UCL 7.763 ' 

95% BCA Boolstrap UCL 8.315 

Gamma Distribution Test wilh Delected Values Only 

k slar (bias corrected) 1.088 

Theta Slar 9.233 

nu slar 28.28 

Data Dislribution Test with Delected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A.D Tesi Statistic 0.436 

5% A.D Critical Value 0.752 

K-S Test Statistic 0.752 

5% K-S Critical Value 0.242 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Dislribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1.7 

• Maximum 37.5 

Mean 9.165 

Median 8.857 

SD 5.599 

ksiar 3.161 

Theta star 2.899 

Nu slar 265 5 

AppChi2 228.8 

95% Gamma Approximaie UCL 10.64 

95% Adjusted Gamma UCL' 10.69 

Note: DL/2 IS not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 6.479 

SD 6.307 

SE of Mean 1.381 

95% KM (t) UCL 8.802 

95% KM (z) UCL 8.75 

95% KM (jackknile) UCL 8 891 

95% KM (bootstrap t) UCL 9.388 

95% KM (BCA) UCL 8.897 

95% KM (Percentile Boolstrap) UCL 8 835 

95% KM (Chebyshev) UCL 12.5 

• 97.5% KM (Chebyshev) UCL 15.1 

99% KM (Chebyshev) UCL 20.22 

Poteniial UCLs lo Use 

95% KM (I) UCL 8 802 
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General UCL Statistics for Data Sets virith Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_SG-GW_N_1122-TETf!ACHLOROETHA.wsl 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_1,1,2,2-Tetrachloroelhane 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

17 

Number of Detected Dala 19 

Number of Non-Detect Data 23 

Percent Non-Detects 54.76% 

Raw Statistics 

Minimum Detected 2 

Maximum Detected 1200 

Mean of Delected 412.5 

SD of Detected 477.4 

Minimum Non-Delecl 10 

Maximum Non-Delect 10 

Log-transformed Stalisl ics 

Minimum Delected 0.693 

Maximum Detected 7.09 

Mean ol Detecled 4.673 

SD of Detected 2.154 

Minimum Non-Detect 2.303 

Maximum Non-Delecl 2.303 

Normal Distribution Test with Delected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.772 Shapiro Wilk Test Statistic. 0.901 

0.901 5% Shapiro Wilk Critical Value 0.901 

Dala nol Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 189.4 

SD 377.1 

95% DL/2 (t) UCL 287.3 

Assuming Lognormal Dislribution 

DU2 Substitution Method 

Mean 2.995" 

SD 2.102 

95% H-Stat (DL/2) UCL 693.6 

Maximum Likelihood Estimate(MLE) Meihod 

MLE yields a negative mean 

Log ROS Meihod 

Mean in Log Scale 2.658 

SD in Log Scale 2.64 

Mean in Original Scale 190.3 

SD in Original Scale 376.7 

95% Percentile Bootstrap UCL 287.7 

95% BCA Bootstrap UCL 305.4 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 0.435 

Theta Star 948.8 

nu star 16 52 

Data Disiribuiion Test with Delected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A-D Test Statistic 0.667 

5% A-D Critical Value 0.808 

K-S Test Slatistic 0.808 

• 5% K-S Critical Value 0.211 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statisiics using Extrapolated Data 

Minimum 2 

Maximum 1825 

Mean 559.7 

Median 364.9 

SD 521.6 

k star 0.692 

Theta slar 809.1 

Nustar 58.11 

AppChi2 41.59 

95% Gamma Approximate UCL 782 1 

95% Adjusted Gamma UCL 791.6 

Note: DL/2 is not a recommended meihod. 

Nonparametric Statistics 

Kaplan.Meier (KM) Method 

Mean 188.4 

SD . 373 

SE of Mean 59.14 

95% KM (t) UCL 288 

95% KM (2) UCL 285 7 

95% KM (jackknile) UCL 286 5 

95% KM (bootstrap t) UCL 314 2 

95% KM (BCA) UCL 289.1 

95% KM (Percenlile Bootstrap) UCL 287.2 

95% KM (Chebyshev) UCL 446.2 

97 5% KM (Chebyshev) UCL 557.8 

99% KM (Chebyshev) UCL 776.9 

Potential UCLs to Use 

95% KM (t) UCL 288 
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SG-GW-BENZENE-UCL STATS 

General UCL Statistics for Data Sets wi lh NorvIDelects 

User Selected Options 

From File C:\tenip\Maxvyell Point\ProUCL\inp_SG-GW_N_BENZENEwsl 

Full Precision OFF 

Confidence Coeffident 95% 

Number of Boolstrap Operations IOOOO 

GW Benzene 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

17 

Number of Detected Dala 18 

Number of Non-t3etect Data 24 

Percent Non-Detects 57.14% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

'. SD of Delected 

Minimum Non-Detect 

Maximum Non-Delect 

1.1 

2150 

483.7 

702.9 

10 

10 

Log-transformed Statistics 

Minimum Detecled 0.0953 

Maximum Detected 7.673 

Mean of Detected 4.17 

SD of Detecled 2.568 

Minimum Non-Detect 2.303 

Maximum Non-Delecl 2.303 

Normal Distribution Test with Detected Values Only 

Shapiro Vt/iik Test Statistic 

5% Shapiro Wilk Critical Value 

Data nol Normal at 5% Signif icance Level 

UCL Stalisl ics 

Lognormal Distribution Test wi lh Detecled Values Only 

0.72 Shapiro Wilk Test Statistic 0.919 

0.897 5% Shapiro Wilk Critical Value 0.897 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DLy2 Substitution Method 

Mean . 210.1 

SD 512.2 

9 5 % D U 2 ( t ) U C L 343.1 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.707 

SD 2.093 

95% H-Stal (DU2) UCL 547.7 

Maximum Likelihood Eslimate(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale 2.471 

SD in Log Scale 2.6 

Mean in Original Scale 212.8 

SD in Original Scale 511.2 

95% Percentile Bootstrap UCL 346.8 

95% BCA Bootstrap UCL 380.2 

Gamma Distribution Test wi lh Delected Values Only 

k star (bias corrected) 0.317 

Theta Star 1524 

nustar 11.43 

Data Distribution Test with Delected Values Only 

Data appear Gamma Distributed at 5% Significance Level 

A-D Test Statistic 0.787 

5% A-D Critical Value 0.834 

K-S Tesi Statistic 0.834 

5% K-S Critical Value 0.22 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nuslar 

AppChi2 

95% Gamma Approximaie UCL 

95% Adjusted Gamma UCL 

Note; DL/2 is not a recommended method. 

1.1 

2150 

437 

406.5 

468 7 

0.616 

709 7 

51 73 

36.21 

624 3 

532.4 

Nonparametric Statistics 

. Kaplan-Meier (KM) Meihod 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (2) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

. 95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Poteniial UCLs lo Use 

95% KM (t) UCL 

209.6 

506 3 

80.39 

344.9 

341.8 

342.7 

410.1 

344 

345 4 

560 

711.6 

1009 

344 9 
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General UCL Siai ist ics tor Data Sets wi lh Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-GW_N_CHLOROFORM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_Chtorofotm 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

12 

Number of Delected Data 12 

Number of Non-Detect Dala 30 

Percent Non-Detects 71.43% 

Raw Statistics 

Minimum Delected 

Maximum Detected 

Mean of Detecled 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

2.5 

48 

19.24 

16.82 

10 

10 

Log-transformed Statistics 

Minimum Detected 0.916 

Maximum Detecled 3.871 

Mean of Detected 2.627 

SD of Delected 0.888 

Minimum Non-Detect 2.303 

Maximum Non-Detect 2.303 

Normal Dislribution Test with Delected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statistics 

Lognormal Dislribution Test wi lh Detected Values Only 

0.838 Shapiro Wilk Test Stalistic 0.961 

0.859 5% Shapiro Wilk Criiical Value 0.859 

Data appear Lognormal a l 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 9.069 

SD 10.47 

9 5 % D U 2 ( t ) U C L 11.79 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.9 

SD 0.654 

95% H-Stat (DU2) UCL 10.86 

Maximum Likelihood Eslimate(MLE) Method 

MLE yields a negative mean 

Log ROS Meihod 

Mean in Log Scale 1.872 

SD in Log Scale 0.869 

Mean m Original Scale 9.65 

SD in Original Scale 1063 

95% Percentile Bootstrap UCL 12.52 

95% BCA Bootstrap UCL 13.13 

Gamma Distnbulion Test with Delected Values Only 

k star (bias corrected) 1.301 

Theta Star 14.8 

nustar 31.21 

Dala Dislribution Test with Delected Values Only 

Data appear Gamma Dislr ibuled at 5% Significance Level 

A-D Test Statistic 0.333 

5% A-D Critical Value 0.744 

K-S Test Statistic 0.744 

5% K-S Critical Value 0.249 

Data appear Gamma Distributed al 5% Significance Level 

Assuming Gamma Dislribution 

Gamma ROS Siaiistics using Exirapolaled Data 

Minimum 2.5 

Maximum 48 

Mean 17.27 

Median 15.87 

SD 8.724 

k slar 4 372 

Theta slar 3.95 

Nustar 367.3 

AppChi2 323.9 

95% Gamma Approximaie UCL 19.59 

95% Adjusied Gamma UCL 19.67 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 9.855 

SD 10.24 

S E o l M e a n 1.903 

95% KM (t) UCL 13 06 

95% KM (z) UCL 12.99 

95% KM (jackknile) UCl; 13.24 

95% KM (bootstrap 1) UCL 14.17 

95% KM (BCA) UCL 13.25 

95% KM (Percenlile Bootstrap) UCL 13.19 

95% KM (Chebyshev) UCL 18.15 

97.5% KM (Chebyshev) UCL 21.74 

99% KM (Chebyshev) UCL 28 79 

Polential UCLs lo Use 

95% KM (t) UCL 13.06 
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General UCL Statistics for Dala Sets with Non-Detecis 

User Selected Options 

From File C;\temp\Maxwell Poinl\ProUCL\inp_SG-GW_N_NITROBENZENE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_Nilroben2ene 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

3 

Numt>er of Delected Data 3 

Number of Non-Detect Data 39 

Percent Non-Detecls 92.86% 

Raw Statistics 

Minimum Detected 1.025 

Maximum Delected 6.5 

Mean of Delected 3.042 

SD of Detected 3.009 

Minimum Non-Delecl 0.06 

Maximum Non-Detect 10 

Log-lransformed Statistics 

Minimum Detected 0.0247 

Maximum Delected 1.872 

Mean of Delected 0.789 

SD of Detected 0.964 

Minimum Non-Detect -2.813 

Maximum Non-Detect 2.303 

Note: Data have muliiple DLs - Use of KM Method is recommended 

For atl methods (except KM, DLy2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 42 

Number treated as Delected 0 

Single DL Non-Delecl Percentage 100.00% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data appear Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test wi lh Delected Values Only 

0.828 Shapiro Wilk Test Stalistic 0.918 

0.767 5% Shapiro Witk Critical Value 0.767 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 0.408 

SD 1.252 

95% DL/2 (t) UCL 0.733 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -2.421 

SD 1.329 

95% H-Stat (DL/2) UCL 0.403 

Maximum Likelihood Estimaie(MLE) Method 

MLE meihod failed to converge properly 

Log ROS Meihod 

Mean in Log Scale -6.123 

SD in Log Scale 2.929 

Mean in Original Scale 0.227 

SD in Original Scale 1.033 

95% Percenlile Boolstrap UCL 0.518 

95% BCA Bootstrap UCL 0.804 

Gamma Distribution Test with Detected Values Only 

k slar (bias corrected) N/A 

Theta Star N/A 

nu star N/A 

Data Distribution Test with Delected Values Only 

Dala appear Normal at 5% Significance Level 

A-D Test Sialistic 0.407 

5% A-D Critical Value N/A 

K-S Test Statistic N/A 

5% K-S Crihcal Value N/A 

Dala nol Gamma Dislribuled at 5% SigniHcance Level 

Assuming Gamma Distribution 

Gamma ROS Statisiics using Exirapolaled Data 

Minimum N/A 

Maximum N/A 

Mean N/A 

Median N/A 

SD N/A 

k star N/A 

Theia stai N/A 

Nu star N/A 

AppChi2 N/A 

95% Gamma Approximate UCL N/A 

95% Ad|USted Gamma UCL N/A 

Nole; DL/2 is not a recommended meihod 

Nonparametric Statistics 

Kaplan-Meier (KM) Meihod 

Mean 1.173 

SD 0.847 

SEo lMean 0.162 

95% KM (t) UCL L445 

95% KM (z) UCL 1.439 

95% KM (jackknife) UCL 1.571 

95% KM (booisirap i) UCL 2 065 

95% KM (BCA) UCL 6 5 ' 

95% KM (Percentile Bootstrap) UCL N/A 

95% KM (Chebyshev) UCL 1.879 

• 97.5% KM (Chebyshev) UCL 2.184 

99% KM (Chebyshev) UCL 2.785 

Poleniial UCLs to Use 

95% KM (t) UCL 1.445 

95% KM (Percenlile Bootstrap) UCL N/A 



General UCL Statistics for Data Sets wi th Non-Detects 

User Selected Options 

From File C:\temp\MaxweIIPoint\ProUCL\inp_SG-GW_N_TETRACHLOROETHENE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Boolstrap Operations 10000 

GW_Telrachloroethene 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 Number of Detected Data 9 

Number of Non-Detect Data 33 

Percent Non-Delects 78.57% 

Raw Statistics 

Minimum Detecled 

Maximum Delected 

Mean of Detecled 

SD of Delected 

Minimum Non-Detect 

Maximum Non-Delect 

2 

11 

5 822 

3.151 

10 

10 

Log-transformed Statistics 

Minimum Detected 0.693 

Maximum Detecled 2.398 

Mean of Detected 1.595 

SD of Detected 0.654 

Minimum Non-Delecl 2.303 

Maximum Non-Delect 2.303 

Normal Distribution Test virith Detecled Values Only 

Shapiro Wilk Tesi Statistic 

5% Shapiro Wilk Critical Value 

Dala appear Normal at 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.912 Shapiro Wilk Test Statistic 0.856 

0.829 5% Shapiro Wilk Critical Value 0.829 

Data appear Lognormal a l 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Substitution Method 

Mean 5.176 

SD 1.433 

95% DU2 (I) UCL 5.548 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 1.606 

SD 0.289 

95% H-Stat (DL/2) UCL 6.845 

Maximum Likelihood Eslimale(MLE) Method 

MLE meihod failed lo converge properly 

Log ROS Method 

Mean in Log Scale 1.48 

SD in Log Scale 0.524 

Mean in Original Scale 4.991 

SD in Original Scale 2 502 

95% Percentile Bootstrap UCL 5.626 

95% BCA Boolstrap UCL 5.635 

Gamma Distribution Test with Detecled Values Only 

k Slar (bias corrected) 2.176 

Theta Star 2.675 

nustar 39.17 

Data Distribution Test with Detected Values Only 

Data appear Normal a l 5% Significance Level 

A-D Test Statistic 0.572 

5% A-D Critical Value 0.727 

K-S Tesi Slatistic 0.727 

5% K-S Critical Value 0.281 

Data appear Gamma Distributed al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 2 

Maximum 11 

Mean 5.898 

Median 5.995 

SD - 1.45 

kstar 12 35 

Theia slar 0.478 

Nustar 1037 

AppChi2 963.3 

95% Gamma Approximate UCL 6.349 

95% Adjusted Gamma UCL 6.366 

Note: DL/2 IS not a recommended method 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (I) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Poteniial UCLs to Use 

95% KM (I) UCL 

95% KM (Percentile Bootstrap) UCL 

5 314 

2.608 

0.92 

6.862 

6.827 

6.957 

6.914 

6.802 

6.821 

9325 

11.06 

14 47 

6.862 

6.821 

file://C:/temp/MaxweIIPoint/ProUCL/inp_SG-GW_N_TETRACHLOROETHENE.wst


SG-GW-TRICHLOROETHENE-UCL STATS 

General UCL Statisiics for Dala Sets wi lh Non-Detecls 

User Selected Options 

From File C:\lemp\Maxwell Poinl\ProUCL\inp_SG-GW_N_TRICHLOROETHENE.wsl 

Full Precision OFF 

Confidence Coefficienl 95% 

Number of Bootstrap Operations IOOOO 

GW Trichloroethene 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

18 

Number of Detected Data 18 

Number of Non-Delect Dala 24 

Percent Non-Detecls 57.14% 

Raw Statistics 

Minimum Delected 1 

Maximum Delected 170 

Mean of Delected 57.31 

SD of Detected 53.9 

Minimum Non-Detect 10 

Maximum Non-Detect 10 

Log-transformed Statistics 

Minimum Detecled 0 

Maximum Delected 5.136 

Mean of Detected 3.338 

SD of Detected 1.536 

Minimum Non-Detect 2.303 

Maximum Non-Delect 2.303 

Normal Distribution Test with Detecled Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Cnlical Value 

Dala nol Normal at 5% Significance Level 

UCL Stal isl ics 

Lognormal Distribution Test wi lh Delected Values Only 

0.864 Shapiro Wilk Test Statistic 0.886 

0.897 5% Shapiro Wilk Criiical Value 0.897 

Data not Lognormal at 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Substitution Meihod 

Mean 27.42 

SD . 43.49 

95% DU2 (t) UCL 38.71 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 2.35 

SD 1.315 

95% H-Stat (DL/2) UCL 50.52 

Maximum Likelihood Estimate(MLE) Meihod 

MLE yields a negative mean 

Log ROS Meihod 

Mean in Log Scale 1.996 

SD in Log Scale 1.776 

Mean in Original Scale 27.16 

SD in Original Scale 43.73 

95% Percenlile Bootstrap UCL 39 

95% BCA Bootstrap UCL 40.13 

Gamma Distribution Test with Detecled Values Only 

k star (bias corrected) 0.729 

Theta Slar 78.56 

nu slar 26.26 

Data Distribution Test with Detecled Values Only 

Dala appear Gamma Distributed al 5% Significance Level 

A-D Test Statistic 0 437 

5% A-D Critical Value 0.774 

K-S Test Stalistic 0.774 

5% K-S Critical Value 0.211 

Data appear Gamma Dislr ibuled al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1 

Maximum 170 

Mean 65.24 

Median 58.49 

SD 39.81 

kstar 1.503 

Theta star 43.41 

Nustar 126.3 

AppChi2 101 3 

95% Gamma Approximaie UCL 8 1 3 1 

95% Adjusied Gamma UCL 81 95 

Nole: DL/2 is not a recommended method. 

Nonparametric Siaiistics 

Kaplan-Meier (KM) Meihod 

Mean 26.22 

SD 43.62 

SE of Mean 6.945 

95% KM (I) UCL 37.91 

95% KM (z) UCL 37.64 

95% KM Oackknile) UCL" 37 74 

95% KM (bootstrap t) UCL 4 1 

95% KM (BCA) UCL 39.33 

95% KM (Percentile Booisirap) UCL 38.71 

95% KM (Chebyshev) UCL 56 49 

97.5% KM (Chebyshev) UCL 69.59 

99% KM (Chebyshev) UCL 95.32 

Potential UCLs to Use 

95% KM (1) UCL 37.91 
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bU-LiW-VlNYL CHLORIDE-UCL STATS 

General UCL Statistics for Data Sets w^ith Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-GW_N_VINYL CHLORIDE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Boolstrap Operations IOOOO 

GW_Vinyl chloride 

General Statistics 

Number of Valid Samples 84 

Number of Unique Samples 5 

Number of Detected Data 10 

Number of Non-Detect Data 74 

Percent Non-Delects 88.10% 

Raw Statistics 

Minimum Delected 

Maximum Delected 

Mean of Detecled 

SD of Detecled 

Minimum Non-Detect 

Maximum Non-Detect 

2.65 

7.6 

5.79 

1.754 

10 

10 

Log-lransformed Statistics 

Minimum Detecled 0.975 

Maximum Delected 2.028 

Mean of Delected. 1.698 

SD of Detected 0.391 

Minimum Non-Detect 2.303 

Maximum Non-Delect 2.303 

Normal Distribution Test with Detecled Values Only 

Lilliefors Test Stalistic 

5% Lilliefors Critical Value 

Dala not Normal a l 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.776 Lilliefors Test Statistic 0.696 

0.842 5% Lilliefors Critical Value 0.842 

Data nol Lognormal at 5% Significance Level 

Assuming Normal Dislribution 

DL/2 Subslitulion Meihod 

Mean 5.094 

SD 0.632 

95% DL/2 (1) UCL 5.209 

Assuming Lognormal Distribution 

DL/2 Substiiuiion Meihod 

Mean 1.62 

SD 0.132 

95% H-Stal (DU2) UCL 5.729 

Maximum Likelihood Eslimate(MLE) Meihod 

MLE meihod failed to converge properly 

Log ROS Method 

Mean in Log Scale 1.698 

SD in Log Scale 0.375 

Mean in Original Scale 5.848 

SD in Original Scale 2.177 

95% Percentile Bootstrap UCL 6.25 

95% BCA Bootstrap UCL 6.257 

Gamma Disiribuiion Test with Delected Values Only 

k Slar (bias corrected) 6.219 

Theta Star 0.931 

nustar 124.4 

Data Distribution Test with Detected Values Only 

Data do not follow a Discemable Distribution (0.05) 

A.D Test Slatistic 1.388 

5% A-D Critical Value 0.725 

K-S Test Statistic 0.726 

5% K-S Critical Value 0 2 6 7 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Dala 

Minimum 0.173 

Maximum 7 958 

Mean 5.6S5 

Median 6.175 

SD 1.829 

k star 5 242 

Theta star 1.085 

Nu slar 880.7 

AppChi2 812.8 

95% Gamma Approximaie UCL 6.16 . 

95% Adjusted Gamma UCL 6.169 

Note: DL/2 is not a recommended method. 

Nonparametric Stalisl ics 

Kaplan-Meier (KM) Meihod 

Mean 5.79 

SD 1.664 

SE of Mean 0.555 

95% KM (t) UCL 6.713 

95% KM (z) UCL 6.703 

95% KM (jackknile) UCL 6 757 

95% KM (booisirap 1) UCL 6.589 

95% KM (BCA) UCL 6 62 

95% KM (Percenlile Booisirap) UCL 6.638 

95% KM (Chebyshev) UCL 8.208 

97.5% KM (Chebyshev) UCL 9.255 

99% KM (Chebyshev) UCL 11.31 

Poteniial UCLs to Use 

95% KM (I) UCL 6.713 

95% KM (% Booisirap) UCL 6.638 
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SG-GW-ARSENIC-UCL STATS 

General UCL Statistics for Data Sets with Nor>-Detects 

User Selected Options 

From File C:\temp\MaxweIl Point\ProUCL\inp_SG-GW_T_ARSENIC.wst 

Full Precision OFF 

Confidence CoefTicient 95% 

Number of Bootstrap Operations IOOOO 

General Statisiics 

Numtwr of Valid Samples 42 

Numberof Unique Samples 18 

Number of Detecled Data 19 

Number of Non-Detect Data 23 

Percent Non-Oetects 54.76% 

Raw Statisiics 

Minimum Detected 2.3 

Maximum Delected 222 

Mean of Detected 48.82 

SD of Detected 74.76 

Minimum Non-Detect 2.3 

Maximum Non-Detecl 4.1 

Log-lransformed Statistics 

Minimum Detected 0.833 

Maximum Detecled 5.403 

Mean of Delected 2.818 

SD of Detecled 1.518 

Minimum Non-Detect 0.833 

Maximum Non-Delecl 1.411 

Note: Dala have multiple DLs - Use of KM Meihod is recommended 

For all methods (excepi KM, DL/2. and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 27 

Numt>er treated as Detected 15 

Single DL Non-Detect Percentage 64.29% 

Normal Distribution Test wi lh Delected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

UCL Statisiics 

Lognormal Distribution Test with Detected Values Only 

0 635 Shapiro Wilk Test Statistic 0.919 

0.901 5% Shapiro Wilk Critical Value 0.901 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Meihod 

Mean 22.91 

SD 54.97 

95% DL/2 (t) UCL 37.19 

Assuming Lognormal Distribution 

DU2 Substitution Meihod 

Mean 1.49 

SD 1.589 

95% H-Slal (DL/2) UCL 35.07 

•Maximum Likelihood Estimate(MLE) Meihod 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale 0.752 

SD in Log Scale 2.336 

Mean in Original Scale 22.49 

SD in Original Scale 55.14 

95% Percentile Bootstrap UCL 37.19 

95% BCA Bootstrap UCL 41.95 

Gamma Distribution Test with Delected Values Only 

k star (bias corrected) 0 524 

Theta Star 93.21 

nu star 19.9 

Data Distribution Test wilh Detected Values Only 

Data appear Lognormal at 5% Significance Level 

A-D Test Statistic 1.096 

5% A-D Critical Value 0.795 

K-S Test Statistic 0.795 

5% K-S Critical Value 0.209 

Dala nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Disiribuiion 

Gamma ROS Siaiistics using Extrapolated Data 

Minimum 2.3 

Maximum 222 

Mean • 49.24 

Median 48.1 

SD 49.94 

kstai 1.085 

Theia star 45.37 

Nusiar 91.16 

AppChi2 70 15 

95% Gamma Approximate UCL 63.99 

95% Adjusted Gamma UCL 64.6 

Note: DL/2 is not a recommended meihod. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 23.38 

SD 54.13 

SE ol Mean 8.581 

95% KM (t) UCL 37.82 

95% KM (2) UCL 37.49 

95% KM (jackknile) UCL 37.44 

95% KM (bootstrap t) UCL 45.72 

95% KM (BCA) UCL 39.87 

95% KM (Percentile Bootstrap) UCL 37.82 

95% KM (Chebyshev) UCL 60.78 

97 5% KM (Chebyshev) UCL 76.97 

99% KM (Chebyshev) UCL 108.8 

Poteniial UCLs to Use 

. 95% KM (Chebyshev) UCL 60.78 

file://C:/temp/MaxweIl


o"J-v»»-DtiniLLlUM-UOL & Irt I a 

General UCL Statistics tor Data Sets wi lh Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_SG-GW_T_BERYLLIUM.wst 

Full precision OFF 

Confidence CoefTicieni 95% 

Number of Bootstrap Operations IOOOO 

GW_Beryllium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

22 

Number of Detecled Dala 24 

Number of Non-Detect Data . 18 

Percent Non-Detects 42.86% 

Raw Stalislics 

Minimum Detected 

Maximum Detecled 

Mean of Delected 

. SDo l Detecled 

Minimum Non-Detecl 

Maximum Non-Delect 

0.19 

62.3 

8.199 

18.08 

0.1 

0.3 

Log-lransformed Statistics 

Minimum Detected -1.661 

Maximum Detected 4.132 

Mean of Detecled 0.178 

SD of Detecled 1.818 

Minimum Non-Delect -2.303 

Maximum NorvDetecl -1.204 

Note: Data have multiple DLs - Use of KM Method is recommended 

For alt methods (except KM, DL/2, and ROS Methods). 

Observations < Largest ND are treated as NDs 

Number treated as Non-Detect 21 

Number treated as Detecled 21 

Single DL Non-Detect Percentage 50.00% 

Normal Dislribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Signiricance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.497 Shapiro Witk Test Statistic 0.807 

0.916 5% Shapiro Wilk Critical Value 0.916 

Dala not Lognormal at 5% SigniHcance Level 

Assuming Normal Distribution 

DL/2 Substitution Meihod 

Mean 4.742 

SD 14.13 

95% DL/2 (t) UCL 8.412 

Assuming Lognormal Distribution 

DL/2 Substitution Meihod 

Mean -0.776 

SD 1.77 

95% H-Slat (DU2) UCL 5.682 

Maxirtium Likelihood Estimate(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale -1.534 

SD in Log Scale 2.567 

Mean in Original Scale 4.704 

SD in Original Scale 14.15 

95% Percentile Boolstrap UCL 8.552 

95% BCA Boolstrap UCL 9.859 

Gamma Distribution Test with Detected Values Only 

k slar (bias corrected) 0.333 

Theta Slar 24.59 

nustar 16 

Data Distribution Test wi lh Detecled Values Only 

Dala do not follow a Discemable Distribution (0.05) 

A-D Tesi Slatistic 3.287 

5% A-D Criiical Value 0.84 

K-S Test Statistic 0.84 

5% K-S Critical Value 0.192 

Data nol Gamma Distributed at 5% Signilicance Level 

Assuming Gamma Distribution 

Gamma ROS Siaiistics using Extrapolated Data 

Minimum 0 

Maximum 62 3 

Mean 6 374 

Median 0 43 

SD 14.44 

kstar 0.124 

Fhelasiar 51.47 

Nusiar 10.4 

AppChi2 4.195 

95% Gamma Approximaie UCL 15.81 

95% Adjusied Gamma UCL 16 35 

Note- DL/2 is noi a recommended meihod. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 4.77 

SD 13 95 

SE Of Mean 2.199 

95% KM (1) UCL 8 471 

95% KM (2) UCL 8.387 

95% KM (jackknife) UCL 8.431 

95% KM (booistiap t) UCL 12.25 

95% KM (BCA) UCL 8.611 

95% KM (Percentile Boolstrap) UCL 8.587 

95% KM (Chebyshev) UCL 14.36 

97.5% KM (Chebyshev) UCL 18.51 

99% KM (Chebyshev) UCL 26 65 

Polential UCLs lo Use 

97.5% KM (Chebyshev) UCL 18 51 



SG-GW-CADMIUM-UCL STATS 

General UCL Statisiics for Data Sets wi lh Non-Delects 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_SG-GW_T_CADMIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Numt>er of Boolstrap Operations IOOOO 

GW Cadmium 

Numt>er of Valid Samples 

Number of Unique Samples 

General Statistics 

84 

9 

Number of Detecled Data 20 

Number of Non-Detect Data 64 

Percent Non-Detects 76.19% 

Raw Statisiics 

Minimum Delected 0.36 

Maximum Delected 4.3 

Mean of Delected 0.922 

SD of Detected 1.165 

Minimum Non-Detecl 0.3 

Maximum Non-Detecl 0.4 

Log-transformed Statistics 

Minimum Delected -1.022 

Maximum Detecled 1.459 

Mean of Detected -0.428 

SD of Detected 0689 

Minimum Non-Detect -1.204 

Maximum Non-Detect -0.916 

Note: Data have multiple DLs - Use of KM Meihod is recommended 

For atl methods (excepi KM, DL/2, and ROS Methods), 

Observations < Largest NO are treated as NDs 

Number treated as Non-Delect 66 

Number treated as Detected 18 

Single DL Non-Delect Percentage 78.57% 

Normal Dislribution Test with Detected Values Only 

Lilliefors Test Slatistic 

5% Lilliefors Critical Value 

Dala nol Normal al 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.453 Lilliefors Test Statistic 0.652 

0.905 5% Lilliefors Critical Value 0.905 

Dala not Lognormal al 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 0.336 

SD 0.647 

95% DL/2 (t) UCL 0.454 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean -1.534 

SD 0.707 

95% H-Stal (DL/2) UCL 0.324 

Maximum Likelihood Eslimate(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale -2.229 

SD in Log Scale . 1.369 

Mean in Original Scale 0.288 

SD in Original Scale 0.664 

95% Percentile Bootstrap UCL 0.42 

95% BCA Bootstrap UCL 0.479 

Gamma Distribution Test with Delected Values Only 

k star (bias corrected) 1.384 ' 

Theta Star 0.666 

nustar 55.37 

Data Distribution Test wilh Detected Values Only 

Data do not follow a Discemable Dislribution (0.05) 

A-D Test Statistic 3.75 

5% A-D Critical Value 0 757 

K-S Test Statistic 0.757 

5% K-S Critical Value 0 197 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Stalislics using Extrapolated Data 

Minimum 0 

Maximum 4.95 

Mean 2.261 

Median 2.211 

SD 1 574 

ks la i 0.709 

Theia stoi 3.19 

Nustar 119.1 

AppChi2 94 86 

95% Gamma Approxirnate UCL 2.837 

95% Adjusted Gamma UCL 2.848 

Note: DL/2 is not a recommended method. 

Nonparametric Stalislics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (1) UCL 

95% KM (z) UCL 

95% KM (jackknile) UCL 

95% KM (booisirap l) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Booisirap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Poteniial UCLs to Use 

95% KM (1) UCL 

95% KM (% Bootstrap) UCL 

0 494 

0.603 

0.0676 

0.606 

0 605 

0.604 

1.062 

0.669 

0.635 

0.788 

0.916 

1 166 

0.606 

0.635 
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General UCL Stalislics for Data Sets witti Non~Deiecis 

User Selected Options 

From File C:\iemp\Maxwell Point\ProUCL\)np_SG-GW_T_CHROMlUM.wsi 

Full Precision OFF 

Confrdence Coefficienl 95% 

Number of Bootstrap Operations IOOOO 

GW Chromium 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

30 

Number of Detected Data 33 

Number of Non-Detect Dala 9 

Percent Non-Detects 21.43% 

Raw Statisiics 

Minimum Detected 0.8 

Maximum Detecled 27.8 

Mean of Detected 4.406 

SD of Detected 5.522 

Minimum Non-Detecl 0.7 

Maximum Non-Delect 1.5 

Log-lransformed Statisiics 

Minimum Delected -0.223 

Maximum Detecled 3.325 

Mean of Delected 1.043 

SD of Detected 0.88 

Minimum Non-Detect -0.357 

Maximum Non-Detect 0.405 

Nole: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as NorvDetecl 18 

Number treated as Detected 24 

Single DL Non-Delect Percentage 42.86% 

Normal Distribution Tesi with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Criiical Value 

Dala not Normal at 5% Significance Level 

UCL Siaiistics 

Lognormal Distribution Test wilh Delected Values Only 

0.614 Shapiro Wilk Test Statistic 0.943 

0.931 5% Shapiro Wilk Criiical Value 0.931 

Dala appear Lognormal al 5% Significance Level 

Assuming Normal Distribution 

DL/2 Subslitulion Method 

Mean 3.568 

SD 5.143 

95% DU2 (t) UCL 4.904 

Assuming Lognormal Dislribution 

DL/2 Subslitulion Meihod 

Mean 0.655 

SD 1.093 

95% H-Sla\ (DL/2) UCL 5.55 

Maximum Likelihood Estimate(MLE) Meihod 

Mean 1.36 

SD 7.265 

95% MLE (I) UCL 3.247 

95% MLE (Tiku) UCL 3.536 

Log ROS Meibod 

Mean in Log Scale 0.65 

SD in Log Scale 1.108 

Mean in Original Scale 3.571 

SD in Onginal Scale 5.142 

95% Percentile Boolstrap UCL 4.973 

95% BCA Boolstrap UCL 5.418 

Gamma Distribution Test wi lh Detected Values Only 

k star (bias corrected) 118 

Theta Star 3.734 

nu star 77 89 

Data Dislribution Test wilh Detected Values Only 

Data appear Lognormal at 5% Significance Level 

A-D Test Statistic 1.26 

5% A-D Critical Value 0.77 

K-S Test Stalistic . 0.77 

5% K-S Critical Value 0.157 

Dala nol Gamma Distributed al 5% Significance Level 

Assuming Gamma Dislribution 

Gamma ROS Statistics using Exirapolaled Dala 

Minimum 0 

Maximum 27.8 

Mean 3.581 

Median 1.9 

SD 5.16 

kstai 0.213 

Theta star 16.8 

Nustai 17.91 

AppChi2 9.326 

95% Gamma Approximate UCL 6.878 

95% Adjusted Gamma UCL 7.045 

Note: DL/2 is not a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Meihod 

Mean 3 647 

SD 5 035 

SE of Mean 0.789 

95% KM (t) UCL 4.975 

95% KM (z) UCL 4.945 

95% KM (jackknife) UCL 4 962 

95% KM (bootstrap t) UCL 6.26 

95% KM (BCA) UCL 5 088 

95% KM (Percentile Bootstrap) UCL 5 028 

95% KM (Chebyshev) UCL 7.086 

97.5% KM (Chebyshev) UCL 8 575 

99% KM (Chebyshev) UCL 11.5 

Potential UCLs to Use 

95% KM (BCA) UCL 5.088 
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SG-GW-IRON-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

FronnFile C:\temp\MaxwellPoint\ProUCL\inp_SG-GW_T_IRON.wst 

Full Precision OFF 

Confidence Coetftcient 95% 

Numt>er of Bootstrap Operations 10000 

GW_lron 

General Statistics 

Number of Valid Samples 42 Number of Unique Samples 40 

Raw Statistics 

Minimum 170 

Maximum 199000 

Mean 42620 

Median 29700 

SD 42945 

Coefficienl of Variation 1.008 

Skewness 2.088 

Log-transformed Statistics 

Minimum of Log Dala 5.136 

Maximum of Log Data 12.2 

Mean of log Data 10.05 

SD of log Data 1.41 

Relevant UCL Statistics 

Nonnal Distribution Test 

Shapiro Wilk Test Statistic 0.764 

Shapiro Wilk Critical Value 0.942 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.862 

Shapiro Wilk Critical Value 0.942 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 53772 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 55801 

95% Modified-t UCL 54128 

Assuming Lognormal Distribution 

95%H-UCL 117845 

95% Chebyshev (MVUE),UCL 133344 

97.5% Chebyshev (MVUE) UCL 165018 

99% Chebyshev (MVUE) UCL 227236 

Gamma Distribution Test 

k star (bias corrected) 0.905 

Theta Star 47084 

nu slar 76.04 

Approximate Chi Square Value (.05) 56.95 

Adjusted Level of Significance 0.0443 

Adjusted Chi Square Value 56.36 

Anderson-Darling Test Statistic 0.421 

Anderson-Darling 5% Critical Value 0.78 

Kolmogorov-Smirnov Test Slatistic 0.0913 

Kolmogorov-Smirnov 5% Critical Value 0.141 

Dala appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Dislribution 

95% Approximate Gamma UCL 56903 

95% Adjusted Gamma UCL 57496 

Data Distribution 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Statisiics 

95% CLT UCL 53520 

95% Jackknife UCL 53772 

95% Standard Bootstrap UCL 53340 

95% Bootslrap-t UCL 57701 

95% Hall's Boolstrap UCL 58916 

95% Percenlile Bootstrap UCL 53837 

95% BCA Bootstrap UCL 55853 

95% Chebyshev(Mean. Sd) UCL 71504 

97.5% Chebyshev(Mean, Sd) UCL 84003 

99% Chebyshev(Mean, Sd) UCL 108553 

Potential UCL to Use Use 95% Approximate Gamma UCL 56903 

file://C:/temp/MaxwellPoint/ProUCL/inp_SG-GW_T_IRON.wst


SG-GW-IRON-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_SG-GW_T_IRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW Iron 

General Statistics 

Numberof Valid Samples 42 Number of Unique Samples 40 

Raw Statistics 

Minimum 170 

Maximum 199000 

Mean 42620 

Median 29700 

SD 42945 

Coefficient of Variation 1.008 

Skewness 2.088 

Log-transformed Statistics 

Minimum of Log Dala 5.136 

Maximum of Log Data 12.2 

Mean of log Data 10.05 

SD of log Data 1.41 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.764 Shapiro Wilk Test Slatistic 0.862 

Shapiro Wilk Criiical Value 0.942 Shapiro Wilk Criiical Value 0.942 

Data not Normal at 5% Significance Level Dala not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenl's-l UCL 53772 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 55801 

95% Modified-t UCL 54128 

Assuming Lognormal Distribution 

95% H-UCL 117845 

95% Chebyshev (MVUE) UCL 133344 

97.5% Chebyshev (MVUE) UCL 165018 

99% Chebyshev (MVUE) UCL 227236 

Gamma Distribution Test 

k slar (bias corrected) 0.905 

Theta Slar 47084 

nu star 76.04 

Approximaie Chi Square Value (.05) 56.95 

Adjusted Level of Significance 0.0443 

Adjusied Chi Square Value 56.36 

Anderson-Darling Test Sialistic 0.421 

Anderson-Darling 5% Criiical Value 0 78 

Kolmogorov-Smirnov Test Statistic 0.0913 

Kolmogorov-Smirnov 5% Criiical Value 0.141 

Dala appear Gamma Distributed al 5% Significance Level 

Assuming Gamma Dislribution 

95% Approximate Gamma UCL 56903 

95% Adjusied Gamma UCL 57496 

Data Distribution 

Data appear Gamma Distributed al 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 53520 

95% Jackknife UCL 53772 

95% Standard Boolstrap UCL 53340 

95% Boolstrap-l UCL 57701 

95% Hall's Bootstrap UCL 58916 

95% Percentile Bootstrap UCL 53837 

95% BCA Bootstrap UCL 55853 

95% Chebyshev(Mean, Sd) UCL 71504 

97.5% Chebyshev(Mean, Sd) UCL 84003 

99% Chebyshev(Mean, Sd) UCL 108553 

Potential UCL lo Use Use 95% Approximate Gamma UCL 56903 



Olj-OVV-LCrtU-UUL t i IA I b 

General UCL Statistics for Dala Sets with Nor>-Deiects 

User Selected Options 

From File C;\iemp\Maxwell Point\ProUCL\inp_SG-GW_T_LEAD.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

General Statistics 

Number of Valid Samples 42 

Number of Unique Samples 19 

Number of Detected Data 23 

Number of Non-Detect Data 19 

Percent Non-Detects 45.24% 

Raw Stalislics 

Minimum Detected 1.7 

Maximum Detecled 16 

Mean of Detecled 3.576 

SD of Detected 3.152 

Minimum Non-Delect 1.2 

Maximum Non-Delect 1.7 

Log-lransformed Statistics 

Minimum Detecled 0.531 

Maximum Detected 2.773 

Mean of Detecled 1.074 

SD of Detecled 0.57 

Minimum Non-Detect 0.182 

Maximum Non-Delecl 0.531 

Nole: Dala have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number ireaied as Non-Detect 19 

Number treated as Delected 23 

Single DL Non-Delect Percentage 45.24% 

Normal Distribution Test with Detecled Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Dala nol Normal at 5% Significance Level 

UCL Statisiics 

Lognormal Distribution Test wilh Detected Values Only 

0.598 Shapiro Wilk Test Statistic 0.852 

0.914 5% Shapiro Wilk Critical Value 0.914 

Dala nol Lognormal at 5% Significance Level 

Assuming Normal Dislribution -

DL/2 Substitution Meihod 

Mean 2.318 

SD 2.702 

95% DL/2 (I) UCL 3.019 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 0.48 

SD 0.787 

95% H-Stat (DL/2) UCL 2.865 

Maximum Likelihood Estimate(MLE) Method 

Mean 1.327 

SO 3.704 

95% MLE (I) UCL 2.289 

95% MLE (Tiku) UCL 2.466 

Log ROS Meihod 

Mean in Log Scale 0.402 

SD in Log Scale 0.903 

Mean in Original Scale 2.283 

SD in Original Scale 2.727 

95% Percentile Bootstrap UCL 3.051 

95% BCA Boolstrap UCL 3 281 

Gamma Dislribution Test wilh Detected Values Only 

k slar (bias corrected) 2.33 

Theta Star 1.534 

nustar . 107.2 

Data Distribution Test wilh Detected Values Only 

Dala do not follow a Discemable Distribution (0.05) 

A-D Test Stalistic 1.572 

5% A-D Criiical Value 0.752 

K-S Test Statistic 0.752 

5% K-S Critical Value 0.183 

Dala nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Dislribution 

Gamma ROS Siaiisiics using Extrapolated Dala 

Minimum 0 

Maximum 16 

Mean 3.336 

Median 2.92 

SD 2.555 

k Slar 0 821 

Theta star 4 062 

Nusiar 68.97 

AppClii2 • 50 85 

95% Gamma Approximate UCL 4.524 

95% Adjusted Gamma UCL 4.574 

Nole: DL/2 is not a recommended method 

Nonparametric Statisiics 

Kaplan-Meier (KM) Meihod 

Mean 2.727 

SD 2.465 

SEo lMean 0.389 

95% KM (I) UCL- 3.382 

95% KM (z) UCL 3.367 

95% KM Gackknife) UCL 3.375 

95% KM (bootstrap I) UCL 4.226 

95% KM (BCA) UCL 3.439 

95% KM (Percentile Bootstrap) UCL 3.414 

95% KM (Chebyshev) UCL 4.423 

97.5% KM (Chebyshev) UCL 5 156 

99% KM (Chebyshev) UCL 6.597 , 

Potential UCLs to Use 

95% KM (t) UCL 3.382 

95% KM (% Bootsiiap) UCL 3.414 



:>U-GW-MANGANbSE-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Poinl\ProUCL\inp_SG-GW_T_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_Manganese 

General Statistics 

Number of Valid Samples 84 Number of Unique Samples 42 

Raw Statistics 

Minimum 64.5 

Maximum 3270 

Mean 1130 

Median 698 

SD 902.4 

Coefficient of Variation 0.799 

Skewness 1.077 

Log-transformed Statistics 

Minimum of Log Data 4.167 

Maximum of Log Data 8.093 

Mean of log Data 6.713 

SD of log Dala 0.835 

Relevant UCL Statistics 

Normal Distribution Test 

Lilliefors Test Statistic 0.204 

Lilliefors Critical Value 0.0967 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Lilliefors Test Statistic 0.113 

Lilliefors Criiical Value 0.0967 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 1294 

95% UCLs (Adjusted for Skewness) 

95% Adjusled-CLT UCL 1304 

95% Modified-t UCL 1296 

Assuming Lognormal Distribution 

95% H-UCL 1411 

95% Chebyshev (MVUE) UCL 1686 

97.5% Chebyshev (MVUE) UCL 1913 

99% Chebyshev (MVUE) UCL 2360 

Gamma Distribution Test 

k star (bias corrected) 1.669 

Theia Star 677.1 

nu slar 280.4 

Approximate Chi Square Value (.05) 242.6 

Adjusted Level of Significance 0.0471 

Adjusied Chi Square Value 242 

Anderson-Darling Test Statistic 2.471 

Anderson-Darling 5% Critical Value 0.768 

Kolmogorov-Smirnov Test Statistic 0.157 

Kolmogorov-Smirnov 5% Critical Value 0.0991 

Dala nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 1306 

95% Adjusted Gamma UCL 1309 

Dala Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 1292 

95% Jackknife UCL 1294 

95% Standard Bootstrap UCL 1291 

95% Bootstrap-t UCL 1306 

95% Hall's Bootstrap UCL 1299 

95% Percenlile Bootstrap UCL 1296 

95% BCA Boolstrap UCL 1302 

95% Chebyshev(Mean, Sd) UCL 1559 

97.5% Chebyshev(Mean. Sd) UCL 1745 

99% Chebyshev(Mean, Sd) UCL 2110 

Potential UCL lo Use Use 95% Chebyshev (Mean, Sd) UCL 1559 
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SG-GVir-NICKEL-UCL STATS 

General UCL Statistics for Data Sets with Non-Delects 

User Selected Options 

From File C:\lemp\Maxwetl Point\ProUCL\inp_SG-GW_T_NICKEL.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

GW_Nickel 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 

41 

Number of Detected Data 41 

Number of Non-Detect Data 1 

Percent Non-Detects 2.38% 

Raw Statistics 

Minimum Delected 

Maximum Delecled 

Mean o( Detecled. 

SD of Detected 

Minimum Non-Delect 

Maximum Non-Deled 

2.1 

1300 

134.7 

319 

1 

1 

Log-transformed Statistics 

Minimum Detecled 0.742 

Maximum Detected 7.17 

Mean of Detected 3.246 

SD of Detecled 1.73 

Minimum Non-Detecl 0 

Maximum Non-Delect 0 

Normal Distribution Test with Detecled Values Only 

Shapiro Wilk Test Sialistic 

5% Shapiro Wilk Critical Value 

Data nol Normal at 5% Signiricance Level 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

0.446 Shapiro Wilk Test Statistic 0.935 

0.941 5% Shapiro Wilk Critical Value 0.941 

Dala not Lognormal at 5% SigniHcance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 131.5 

SD 315.8 

95% DL/2 (t) UCL . 213.5 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 3.153 

SD 1.814 

95% H-Slat (DU2) UCL 317.1 

Maximum Likelihood Estimale(MLE) Method 

Mean 126.5 

SD • 316.9 

95% MLE (1) UCL 208.7 

95% MLE (Tiku) UCL 200 

Log ROS Meihod 

Mean in Log Scale 3.141 

SD in Log Scale 1.839 

Mean in Original Scale 131.5 

SD in Original Scale 315.8 

95% Percentile Bootstrap UCL 218.3 

95% BCA Bootstrap UCL 242.9 

Gamma Dislribution Test wi lh Delected Values Only . 

k slar (bias corrected) 0.385 

Theta Star 350.1 

nusiar 31.55 

Data Distribution Test with Delected Values Only 

Dala do not follow a Discemable Distribution (0.05) 

A-D Test Statistic 3.287 

5% A D Criiical Value 0.836 

K-S Test Slalisuc 0.836 

5% K.S Critical Value 0.148 

Dala not Gamma Distributed al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0 

Maximum' 1300 

Mean 131.5 

Median 20.65 

SD 3158 

k Slar 0 305 

Theta siar 431.5 

Nusiar 25 6 

AopChiZ 15.07 

95% Gamma Approximaie UCL 223 4 

95% Adiusied Gamma UCL 227.7 

Note: DL/2 is nol a recommended method. 

Nonparametric Statistics 

Kaplan-Meier (KM) Meihod 

Mean 131.5 

SD 312 

SE of Mean 48.74 

95% KM (t) UCL 2136 

95% KM (z) UCL 2117 

95% KM (jackknile) UCL "213 5 

95% KM (boolstrap 1) UCL 296.3 

95% KM (BCA) UCL 218.4 

95% KM (Percentile Bootstrap) UCL 216 5 

95% KM (Chebyshev) UCL 344 

97.5% KM (Chebyshev) UCL 435 9 

• 99% KM (Chebyshev) UCL 616 5 

Poteniial UCLs lo Use 

97.5% KM (Chebyshev) UCL 435.9 
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General UCL Statisiics for Data Sets v/ith Non-Delects 

User Selected Options 

From File C;\temp\Maxwell Potnt\PfoUCL\inp_SG-GW_T_THALLIUM.wsi 

Full Precision OFF 

Confidence CoefTiDcnt 95% 

Number of Bootstrap Operations IOOOO 

Number of Valid Samples 

Number of Unique Samples 

General Statistics 

42 Number of Detected Data 8 

Number of Non-Detecl Data 34 

Percent Non-Delects 80.95% 

Raw Statistics 

Minimum Detected 3.3 

Maximum Detected 5.65 

Mean of Detected 4.381 

SD of Detected 0.831 

Minimum Non-Detecl 3.1 

Maximum Non-Detect 3.8 

Log-lransformed Statistics 

Minimum Detected 1.194 

Maximum Detecled 1.732 

Mean of Detected 1.462 

S D o l Detecled 0.19 

Minimum Non-Delecl 1.131 

Maximum Non-Detect 1.335 

Note: Data have multiple DLs - Use of KM Meihod is recommended 

For all methods (except KM, DL/2, and ROS Methods). 

Observations * Largest ND are treated as NDs 

Number treated as Non-Detect 36 

Number treated as Delected 6 

Single DL Non-Detecl Percentage 85.71% 

Normal Distribution Test wilh Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

Dala appear Normal al 5% Significance Level 

UCL Statistics 

Lognormal Distribution Test with Detecled Values Only 

0.961 Shapiro Wilk Test Statistic 0.969 

0.818 5% Shapiro Wilk Critical Value 0.818 

Dala appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 2.206 

SO 1.127 

95% DL/2 (t) UCL 2.499 

Assuming Lognormal Dislribution 

DL/2 Substitution Method 

Mean 0.703 

SO 0.386 

95% H-Stat {DL/2) UCL 2.443 

Maximum Likelihood Estimate{MLE) Method 

Mean 2.03 

SD 1.67 

95% MLE (t) UCL 2 463 

95% MLE (Tiku) UCL 3.397 

Log ROS Method 

Mean in Log Scale 0.815 

SD in Log Scale 0.426 

Mean m Original Scale 2.475 

SD in Oiiginal Scale 1.129 

95% Percentile Bootstrap UCL 2.764 

95% BCA Bootstrap UCL 2.791 

Gamma Distribution Test with Detecled Values Only 

k star (bias corrected) 20.06 

Theia Star 0.218 

nu star 321 

Data Distribution Test wilh Delected Values Only 

Data appear Normal at 5% Significance Level 

A-D Test Statistic 0.191 

5% A-D Critical Value 0.716 

K-S Test Statistic 0.716 

5% K-S Criiical Value • 0.294 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 2.706 

Maximum 5.857 

Mean 4.697 

Median 4.851 

SD 0.836 

k siar " 27 15 

Theia star 0 173 

Nu siai 2280 

AppChi2 2171 

95% Gamma Approximate UCL A 935 

95% Adjusied Gamma UCL 4.943 

Note' DL/2 is nol a recommended meihod. 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknile) UCL 

95% KM (boolstrap t) UCL 

95% KM (BCA) UCL. 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Potential UCLs to Use 

957o KM [\) UCL 

95% KM (Percentile Bootstrap) UCL 

3.507 

0.544 

0.0897 

3.658 

3 654 

3.704 

3.68 

4 227 

1.02 

3.898 

4 067 

4.399 

3 658 

4.02 



SG-GW-VANADIUM-UCL STATS 

Gerieral UCL Statistics for Data Sets with Non-Delects 

User Selected Options 

From File C:\lemp\Maxwetl Point\ProUCL\inp_SG-GW_T_VANADIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Boolstrap Operations IOOOO 

GW Vanadium 

General Statistics 

Number of Valid Samples 42 

Number of Unique Samples 19 

Number of Detected Data 24 

Number of NorvOeteci Data 18 

Percent Non-Detecls 42.86% 

Raw Statistics 

Minimum Detected 1.1 

Maximum Detecled • 46 

Mean of Delected 6.092 

SD of Detected 9.368 

Minimum Non-Detect 0.5 

Maximum Non-Detect 2 

Log'lransformed Siaiistics 

Minimum Detecled 0.0953 

Maximum Delected 3.829 

Mean of Detected 1.302 

SD of Detected 0.888 

Minimum Non-Detect -0.693 

Maximum Non-Detecl 0.693 

Note: Data have multiple DLs - Use of KM Method is recommended 

For atl methods (excepi KM, DL/2. and ROS Methods). 

Observations < Largest ND are treated as NDs 

Number treated as Non-Delecl 25 

Number treated as Detected 17 

Single DL Non-Detect Percentage 59.52% 

Normal Distribution Test wi lh Delected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value" 

Dala not Normal at 5% SigniHcance Level 

UCL Statistics 

Lognormal Distribution Test with Delected Values Only 

0.502 Shapiro Wilk Test Statistic 0.904 

0.916 5% Shapiro Wilk Criiical Value 0.916 

Data not Lognormal at 5% Significance Level 

Assurning Normal Distribution 

DL/2 Substitution Method 

Mean 3.726 

SD 7.543 

95% DU2 (t) UCL ' 5.685 

Assuming Lognormal Dislribution 

DL/2 Substitution Method 

Mean 0.462 

SD 1 225 

95% H-Stal (DL/2) UCL 5.727 

Maximum Likelihood Estimaie(MLE) Method 

MLE yields a negative mean 

Log ROS Method 

Mean in Log Scale 0.383 

SD in Log Scale 1316 

Mean in Original Scale 3 694 

SD in Original Scale 7.557 

95% Percentile Bootstrap UCL 5.802 

95% BCA Bootstrap UCL 6.911 

Gamma Distribution Test wilh Detecled Values'Only 

k star (bias correcied) 1.015 

Theta Star 6 001 

nu star 48.72 

Dala Distribution Test wiih Detecled Values Only 

Data do not follow a Discemable Distribution (0.05) 

A-D Test Slatistic 1.74 

5% A-D Critical Value . 0.769 

K-S Test Statistic 0.769 

5%K-SCii l icatValue 0.183 

Dala not Gamma Distributed al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Stalislics using Extrapolated Data 

Minimum 1.1 

Maximum 46 

Mean 5.828 

Median 4.496 

SD 7.047 

kstar 1.727 

Theta star 3.375 

Nustai 1-15 

AppChi2 118.2 

95% Gamma Approximaie UCL 7 151 

95% Adjusted Gamma UCL 7.204 

Note: DL/2 is nol a recommended meihod. 

Nonparametric Stalislics 

Kaplan-Meier (KM) Method 

Mean 3.961 

SD 7.356 

SEo lMean 1 16 

95% KM (t) UCL 5.912 

95% KM (2) UCL 5.868 

95% KM (jackknife) UCL 5.795 

95% KM (booisirap t) UCL 9.364 

95% KM (BCA) UCL 6.481 

95% KM (Percentile Bootstrap) UCL 6 095 

95% KM (Chebyshev) UCL 9.015 

97.5% KM (Chebyshev) UCL 11 2 

99% KM (Chebyshev) UCL 15 5 

Poleniial UCLs lo Use 

95% KM (I) UCL 5.912 

95% KM (% Bootsirap) UCL 6.095 
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SG-GW-ZINC-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\lnp_SG-GW_T_ZINC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

GW Zinc 

General Statistics 

Number of Valid Samples 42 Number of Unique Samples 39 

Raw Statistics 

Minimum 5.8 

Maximum 2920 

Mean 300.4 

Median 24.85 

SD 779.5 

Coefficient of Variation 2.594 

Skewness 2.832 

Log-transformed Statistics 

Minimum of Log Data 1.758 

Maximum of Log Data 7.979 

Mean of log Data 3.688 

SD of log Data 1.721 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.407 Shapiro Wilk Test Statistic 0.793 

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 502.9 

95% UCLs (Adjusted for Skewness) 

95% Adjusled-CLT UCL 554.4 

95% Modified-t UCL 511.6 

Assuming Lognormal Distribution 

95% H-UCL 422.5 

95% Chebyshev (MVUE) UCL 417.8 

97.5% Chebyshev (MVUE) UCL 528.5 

99% Chebyshev (MVUE) UCL 745.9 

Gamma Distribution Test 

k star (bias corrected) 0.327 

Theta Star 917.5 

nu star 27.51 

Approximate Chi Square Value (.05) 16.54 

Adjusted Level of Significance 0.0443 

Adjusted Chi Square Value 16.24 

Anderson-Darling Test Statistic 6.159 

Anderson-Darling 5% Critical Value 0.851 

Kolmogorov-Smirnov Test Slatistic 0.304' 

Kolmogorov-Smirnov 5% Critical Value 0.147 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 499 5 

95% Adjusted Gamma UCL 508.9 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 498.3 

95% Jackknife UCL 502.9 

95% Standard Bootstrap UCL 495.6 

95% Bootstrap-t UCL 651.4 

95% Hall's Bootstrap UCL 453.3 

95% Percentile Bootstrap UCL 500.7 

95% BCA Bootstrap UCL 561.1 

95% Chebyshev(Mean, Sd) UCL 824.7 

97.5% Chebyshev(Mean, Sd) UCL 1052 

99% Chebyshev(Mean, Sd) UCL 1497 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1497 
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SG-SS-ARSENIC-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C;\temp\Maxwell Point\ProUCL\inp_SG-SS_N_ARSENIC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS_Arsenic 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 3.9 

Maximum 6.4 

Mean 5.333 

Median 5.45 

SD 0.826 

Coefficient of Variation 0.155 

Skewness -0.899 

Log-transformed Statistics 

Minimum of Log Data 1.361 

Maximum of Log Data 1.856 

Mean of log Data 1.663 

SD of log Data 0.166 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.933 

Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.894 

Shapiro Wilk Critical Value 0.788 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-t UCL 6.013 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 5.756 

95% Modified-t UCL 5.992 

Assuming Lognormal Distribution 

95% H-UCL 6.227 

95% Chebyshev (MVUE) UCL 6.914 

97.5% Chebyshev (MVUE) UCL 7.596 

99% Chebyshev (MVUE) UCL 8.937 

Gamma Distribution Test 

k star (bias corrected) 23.01 

Theta Star 0.232 

nu star 276.2 

Approximate Chi Square Value (.05) 238.7 

Adjusted Level of Significance 0.0122 

Adjusted Chi Square Value 226 

Anderson-Darling Test Statistic 0.396 

Anderson-Darling 5% Critical Value 0.697 

Kolmogorov-Smirnov Test Statistic 0.234 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 6.171 

95% Adjusied Gamma UCL 6.517 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 5.888 

95% Jackknife UCL 6.013 

95% Standard Bootstrap UCL 5.834 

95% Bootstrap-t UCL 5.853 

95% Hall's Bootstrap UCL 5.819 

95% Percenlile Boolstrap UCL 5.8 

95% BCA Bootstrap UCL 5.733 

95% Chebyshev(Mean, Sd) UCL 6.804 

97.5% Chebyshev(Mean. Sd) UCL 7.44 

99% Chebyshev(Mean, Sd) UCL 8.69 

Potenfial UCL to Use Use 95% Studenfs-t UCL 6.013 



SG-SS-CHROMIUiyi-UCL STATS . 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-SS_N_CHROMIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

SS Chromium 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 17.7 

Maximum 32 

Mean 26.5 

Median 27.1 

SD 4.825 

Coefficienl of Variation 0.182 

Skewness -1.321 

Log-transformed Statistics 

Minimum of Log Data 2.874 

Maximum of Log Data 3.466 

Mean of log Data 3.261 

SD of log Data 0.204 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution .Test 

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.835 

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Studenfs-t UCL 30.47 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 28.6 

95% Modified-t UCL 30.29 

Assuming Lognormal Distribution 

95% H-UCL 32.26 

95% Chebyshev (MVUE) UCL 36.17 

97.5% Chebyshev (MVUE) UCL 40.34 

99% Chebyshev (MVUE) UCL 48.53 

Gamma Distribution Test 

k slar (bias correcied) 15.77 

Theta Slar 1.68 

nustar 189.2 

Approximate Chi Square Value (.05) 158.4 

Adjusted Level of Significance 0.0122 

Adjusied Chi Square Value 148 2 

Anderson-Darling Test Slatistic 0.523 

Anderson-Darling 5% Critical Value 0.697 

Kolmogorov-Smirnov Test Statistic 0.306 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximaie Gamma UCL 31.66 

95% Adjusted Gamma UCL 33.84 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 29.74 

95% Jackknife UCL 30.47 

95% Standard Bootstrap UCL 29.47 

95% Bootstrap-I UCL 29.39 

95% Hall's Bootsirap UCL 28.93 

95% Percentile Bootstrap UCL 29.22 

95% BCA Bootstrap UCL 28.83 

95% Chebyshev(Mean.Sd) UCL 35.09 

97.5% Chebyshev(Mean, Sd) UCL 38.8 

99% Chebyshev(Mean, Sd) UCL 46.1 

Potential UCL lo Use Use 95% Sludenfsrt UCL 30.47 
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SG-SS-IRON-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-SS_N_IRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Of)eraUons 10000 

SS_lron 

General Statistics 

Number of Vajid Samples 6 Numtier of Unique Samples 6 

Raw Statistics 

Minimum 16600 

Maximum 29800 

. Mean 22367 

Median 23100 

SD 5097 

Coefficient of Variation 0.228 

Skewness 0.157 

Log-transformed Statistics 

Minimum of Log Dala 9.717 

Maximum of Log Data 10.3 

Mean of log Data 9.993 

SD of log Data 0.232 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.925 

Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stafistic 0.912 

Shapiro Wilk Critical Value 0.788 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 26559 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 25931 

95% Modified-t UCL 26581 

Assuming Lognormal Distribution 

95% H-UCL 28076 

95% Chebyshev (MVUE) UCL 31607 

97.5% Chebyshev (MVUE) UCL 35603 

99% Chebyshev (MVUE) UCL 43452 

Gamma Distribution Test 

k star (bias correcied) 11.49 

Theta Star 1947 

nustar 137.9 

Approximate Chi Square Value (.05) 111.7 

Adjusted Level of Significance 0.0122 

Adjusted Chi Square Value 103.2 

Anderson-Darling Test Stalistic 0.348 

Anderson-Darling 5% Criiical Value 0.697 

Kolmogorov-Smirnov Test Statistic 0.224 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 27597 

95% Adjusied Gamma UCL 29869 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 25789 

95% Jackknife UCL 26559 

95% Standard Bootstrap UCL 25517 

95% Bootstrap-t UCL 26388 

95% Hall's Bootstrap UCL 25661 

95% Percentile Bootstrap UCL 25467 

95% BCA Bootstrap UCL 25433 

95% Chebyshev(Mean, Sd) UCL 31436 

97.5% Chebyshev(Mean, Sd) UCL 35360 

99% Chebyshev(Mean, Sd) UCL 43069 

Potential UCL to Use Use 95% Studenfs-t UCL 26559 
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iJG-SS-MANGANESE-UCL STATS 

General UCL Statistics for Data Sets witti Non-Detects 

User Selected Options 

From File C:\lemp\Maxwell Point\ProUCL\inp_SG-SS_N_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 10000 

SS_Manganese 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 145 

Maximum 428 

Mean 243.5 

Median 179 

SD 127.1 

Coefficient of Variation 0.522 

Skewness 0.95 

Log-transformed Statistics 

Minimum of Log Data 4.977 

Maximum of Log Data 6.059 

Mean of log Data 5.391 

SD of log Data 0.485 

Relevant UCL Statistics 

Normal Distribution tes t Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Stalistic 0.808 

Shapiro Wilk Criiical Value 0.788 Shapiro Wilk Critical Value 0.788 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 348 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 350.3 

95% Modified-t UCL 351.4 

Assuming Lognormal Distribufion 

95% H-UCL 440.7 

95% Chebyshev (MVUE) UCL 450.4 

97.5% Chebyshev (MVUE) UCL 540.6 

99% Chebyshev (MVUE) UCL 717.9 

Gamma Distribution Test 

k slar (bias corrected) 2.597 

Theta Star 93.77 

nustar 31.16 

Approximate Chi Square Value (.05) 19.41 

Adjusted Level of Significance 0.0122 

Adjusted Chi Square Value 16.15 

Anderson-Darling Test Statistic 0.695 

Anderson-Darling 5% Critical Value 0.698 

Kolmogorov-Smirnov Test Statisfic 0.302 

Kolmogorov-Smirnov 5% Critical Value 0.333 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 391 

95% Adjusied Gamma UCL 469.8 

Data Distribution 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 328.8 

95% Jackknife UCL 348 

95% Standard Boolstrap UCL 321.7 

95% Bootslrap-t UCL 754.5 

95% Hall's Bootstrap UCL 1081 

95% Percentile Bootstrap UCL 326.5 

95% BCA Bootstrap UCL 334.2 

95% Chebyshev(Mean, Sd) UCL 469.7 

97.5% Chebyshev(Mean, Sd) UCL 567.5 

99% Chebyshev(Mean, Sd) UCL 759.7 

Potential UCL to Use Use 95% Approximaie Gamma UCL 391 

file://C:/lemp/Maxwell


SG-SS-VANADIUM-UCL STATS ^ 

General UCL Stafistlcs for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-SS_N_VANADIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

SS Vanadium 

General Statistics 

Niimber of Valid Samples 6 

Raw Statistics 

Minimum 19.6 

Maximum 40.9 

Mean 34.35 

Median 39!35 

SD 8.923 

Coefficient of Variation 0.26 

Skewness -1.228 

Number of Unique Samples 6 

Log-transformed Statistics 

Minimum of Log Data 2.976 

Maximum of Log Data 3.711 

Mean of log Dala 3.502 

SD of log Data 0.303 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.764 

Shapiro Wilk Critical Value 0.788 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.749 

Shapiro Wilk Critical Value 0.788 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 41.69 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 38.39 

95% Modified-t UCL 41.39 

Assuming Lognormal Distribution 

95% H-UCL 47.23 

95% Chebyshev (MVUE) UCL 53.03 

97.5% Chebyshev (MVUE) UCL 61.07 

99% Chebyshev (MVUE) UCL 76.84 

Gamma Distribution Test 

k star (bias corrected) 7.439 . 

Theta Star 4.618 

nu star 89.26 

Approximate Chi Square Value (.05) 68.48 

Adjusted Level of Significance 0.0122 

Adjusied Chi Square Value 61.94 

Anderson-Darling Test Statistic 0.843 

Anderson-Darling 5% Critical Value 0.698 

Kolmogorov-Smirnov Test Statistic 0.387 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Dala nol Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 44.77 

95% Adjusted Gamma UCL 49.5 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 40.34 

95% Jackknile UCL 41.69 

95% Standard Bootstrap UCL 39.77 

95% Bootstrap-t UCL 39.86 

95% Hall's Bootstrap UCL 38.17 

95% Percentile Bootstrap UCL 39.78 

95% BCA Bootstrap UCL 38.25 

95% Chebyshev(Mean. Sd) UCL 50.23 

97.5% Chebyshev(Mean, Sd) UCL 57.1 

99% Chebyshev(Mean, Sd) UCL 70.6 

Potential UCL lo Use Use 95% Sludenfs-l UCL 41.69 

or 95% Modilied-t UCL 41.39 

Recommended UCL exceeds Ihe maximum observation 
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SG-TS-ARSENIC-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\MaxwellPoint\ProUCL\inp_SG-TS_N_ARSENIC.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operafions 10000 

TS Arsenic 

General StatisUcs 

Number of Valid Samples 6 

Raw Statistics 

Minimum 3.9 

Maximum 6.4 

Mean 5.333 

Median 5.45 

SD 0.826 

Coefficient of Variation 0.155 

Skewness -0.899 

Number of Unique Samples 6 

Log-transformed Statistics 

Minimum of Log Data 1.361 

Maximum of Log Data 1.856 

Mean of log Data 1.663 

SDof log Data 0.166 

Relevant UCL Statistics 

. Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Sialistic 0.933 Shapiro Wilk Test Statistic 0.894 

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Studenfs-t UCL 6.013 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 5.756 

95% Modified-t UCL 5.992 

Assuming Lognormal Distribution 

95% H-UCL 6.227 

95% Chebyshev (MVUE) UCL 6.914 

97.5% Chebyshev (MVUE) UCL 7.596 

99% Chebyshev (MVUE) UCL 8.937 

Gamma Distribution Test 

k star (bias corrected) 23.01 

Theta Slar 0.232 

nu star 276.2 

Approximate Chi Square Value (.05) 238.7 

Adjusted Level of Significance 0.0122 

Adjusied Chi Square Value 226 

Anderson-Darling Test Stalistic 0.396 

Anderson-Darling 5% Critical Value 0.697 

Kolmogorov-Smirnov Test Stalistic 0.234 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Dislribution 

95% Approximaie Gamma UCL 6.171 

95% Adjusied Gamma UCL 6.517 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 5 888 

95% Jackknife UCL 6.013 

95% Standard Bootstrap UCL 5.841 

95% Bootstrap-t UCL 5.84 

95% Hall's Bootstrap UCL 5.806 

95% Percentile Bootsirap UCL 5.817 

95% BCA Bootstrap UCL 5.75 

95% Chebyshev(Mean, Sd) UCL 6.804 

97.5% Chebyshev(Mean, Sd) UCL 7.44 

99% Chebyshev(Mean, Sd) UCL 8.69 

Potential UCL to Use Use 95% Sludenfs-l UCL 6.013 
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SG-TS-CHROMIUM-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-TS_N_CHROMIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS Chromium 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 17.7 

Maximum 32 

Mean 26.5 

Median 27.1 

SD 4.825 

Coefficient of Variafion 0.182 

Skewness -1.321 

Log-transformed Statistics 

Minimum of Log Data 2.874 

Maximum of Log Data 3.466 

Mean of log Data 3.261 

SD of log Data 0.204 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Slatistic 0.893 

Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level 

Lognormal Disfi'ibution Test 

Shapiro Wilk Test Statistic 0.835 

Shapiro Wilk Critical Value 0.788 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 30.47 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 28.6 

95% Modified-t UCL 30.29 

Assuming Lognormal Distribution 

95% H-UCL 32.26 

95% Chebyshev (MVUE) UCL 36.17 

97.5% Chebyshev (MVUE) UCL 40.34 

99% Chebyshev (MVUE) UCL 48.53 

Gamma Distribution Test 

kstar (bias corrected) 15.77 

Theta Star 1.68 

nu star 189.2 

Approximate Chi Square Value (.05) 158.4 

Adjusted Level of Significance 0.0122 

AdjiJsted Chi Square Value 148.2 

Anderson-Dading Test Statistic 0.523 

Anderson-Dading 5% Criiical Value 0.697 

Kolmogorov-Smirnov Test Statistic 0.306 

Kolmogorov-Smirnov 5% Criiical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximaie Gamma UCL 31.66 

95% Adjusied Gamma UCL 33.84 • 

Data Distribution 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 29:74 

95% Jackknife UCL 30.47 

95% Standard Boolstrap UCL 29.49 

95% Bootslrap-t UCL 29.37 

95% Hall's Bootstrap UCL 28.98 

95% Percenlile Bootsirap UCL 29.22 

95% BCA Boolstrap UCL 28.75 

95% Chebyshev(Mean, Sd) UCL 35.09 

97.5% Chebyshev(Mean, Sd) UCL 38.8 

•99%Chebyshev(Mean, Sd)UCL 46.1 

Potential UCL to Use Use 95% Studenfs-t UCL 30.47 
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SG-TS-IRON-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\MaxwellPoint\ProUCL\inp_SG-TS_N_IRON.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS_lron 

General StatisUcs 

Number of Valid Samples 6 

Raw Statistics 

Minimum 16600 

Maximum 29800 

Mean 22367 

Median 23100 

SD 5097 

Coefficient of Variafion 0.228 

Skewness 0.157 

Number of Unique Samples 6 

Log-transformed Statistics 

Minimum of Log Data 9.717 

Maximum of Log Data 10.3 

Mean of log Data 9.993 

SD of log Dala 0.232 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statisfic 0.925 

Shapiro Wilk Critical Value 0.788 

Data appear Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.912 

Shapiro Wilk Critical Value 0.788 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribufion 

95% Studenl's-l UCL 26559 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 25931 

95% Modified-t UCL 26581 

Assuming Lognormal Distribution 

95% H-UCL 28076 

95% Chebyshev (MVUE) UCL 31607 

97.5% Chebyshev (MVUE) UCL 35603 

99% Chebyshev (MVUE) UCL 43452 

Gamma Distribution Test 

k star (bias corrected) 11.49 

Theta Star 1947 

nusiar 137.9 

Approximaie Chi Square Value (.05) 111.7 

Adjusted Level of Significance 0.0122 

Adjusied Chi Square Value 103.2 

Anderson-Dading Test Statistic 0.348 

Anderson-Darling 5% Critical Value 0.697 

Kolmogorov-Smirnov Test Stalistic 0.224 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximaie Gamma UCL 27597 

95% Adjusied Gamma UCL 29869 

Data Distribufion 

Data appear Normal a l 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 25789 

95% Jackknife UCL 26559 

95% Standard Boolstrap UCL 25487 

95% Bootslrap-t UCL 26388 

95% Hall's Bootsirap UCL 25661 

95% Percenlile Bootstrap UCL 25467 

95% BCA Boolstrap UCL 25467 

95% Chebyshev(Mean. Sd) UCL 31436 

97.5% Chebyshev(Mean, Sd) UCL 35360 

99% Chebyshev(Mean, Sd) UCL 43069 

Potential UCL to Use Use 95% Sludenfs-t UCL 26559 
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SG-TS-MANGANESE-UCL STATS 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-TS_N_MANGANESE.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations IOOOO 

TS_Manganese 

General Statistics 

Number ot Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 145 

Maximum 428 

Mean 243.5 

Median 179 

SD 127.1 

Coefficient of Variation 0.522 

Skewness 0.95 

Log-transformed Statistics 

Minimum of Log Data 4.977 

Maximum of Log Data 6.059 

Mean of log Data 5.391 

SD of log Data 0.485 

Relevant UCL Statistics 

hJormal Distribution Test 

Shapiro Wilk Test Stafistic 0.775 

Shapiro Wilk Critical Value 0.788 

Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stafistic 0.808 

Shapiro Wilk Criiical Value 0.788 

Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 348 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 350.3 

95% Modified-t UCL 351.4 

Assuming Lognormal Distribution 

95% H-UCL 440.7 

95% Chebyshev (MVUE) UCL 450.4 

97.5% Chebyshev (MVUE) UCL 540.6 

99% Chebyshev (MVUE) UCL 717.9 

Gamma Distribution Test 

k star (bias corrected) 2.597 

Theta Star 93.77 

nu slar 31.16 

Approximaie Chi Square Value (.05) 19.41 

Adjusied Level of Significance 0.0122 

Adjusted Chi Square Value 16.15 

Anderson-Dading Test Statistic 0.695 

Anderson-Dading 5% Critical Value 0.698 

Kolmogorov-Smirnov Test Statistic 0.302 

Kolmogorov-Smirnov 5% CriticalValue 0.333 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribufion 

95% Approximaie Gamma UCL 391 

95% Adjusied Gamma UCL 469.8 

Data Distribution 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Statistics 

95% CLT UCL 328.8 

95% Jackknife UCL 348 

95% Standard Bootsirap UCL 321 

95% Boolstrap-t UCL 711.4 

95% Hall's Bootsirap UCL 1094 

95% Percenlile Bootsirap UCL 326.7 

95% BCA Bootsirap UCL 334 

95% Chebyshev(Mean, Sd) UCL 469.7 

97.5% Chebyshev(Mean, Sd) UCL 567.5 

99% Chebyshev(Mean, Sd) UCL 759.7 

Potenfial UCL lo Use Use 95% Approximaie Gamma UCL 391 
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SG-TS-VANADIUM-UCL STATS 

General UCL StatisUcs for Data Sets with Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SG-TS_N_VANADIUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Btxitstrap Operations 10000 

TS_Vanadium 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 19.6 

Maximum 40.9 

Mean 34.35 

Median 39.35 

SD 8.923 

Coefficient of Variation 0.26 

Skewness -1.228 

Log-transformed Statistics 

Minimum of Log Dala 2.976 

Maximum of Log Data 3.711 

Mean of log Data 3.502 

SD of log Data 0.303 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.764 

Shapiro Wilk Critical Value 0.788 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 41.69 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 38.39 

95% Modified-t UCL 41.39 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.749 

Shapiro Wilk Criiical Value 0.788 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% H-UCL 47.23 

95% Chebyshev (MVUE) UCL 53.03 

. 97.5% Chebyshev (MVUE) UCL 61.07 

99% Chebyshev (MVUE) UCL 76.84 

Gamma Distribution Test 

kstar (bias corrected) 7.439 

Theta Slar 4.618 

nu star 89.26 

Approximaie Chi Square Value (.05) 68.48 

Adjusied Level of Significance 0.0122 

Adjusted Chi Square Value 61.94 

Anderson-Darling Test Statistic 0.843 

Anderson-Darling 5% Criiical Value 0.698 

Kolmogorov-Smirnov Test Statistic 0.387 

Kolmogorov-Smirnov 5% Critical Value 0.332 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 44.77 

95% Adjusted Gamma UCL 49.5 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statisiics 

95% CLT UCL 40.34 

95% Jackknife UCL 41.69 

95% Standard Bootstrap UCL 39.8 

95% Bootstrap-t UCL 39.98 

95% Hall's Boolstrap UCL 38.17 

95% Percentile Bootstrap UCL 39.83 

95% BCA Boolstrap UCL 39.35 

95% Chebyshev(Mean, Sd) UCL 50.23 

97.5% Chebyshev(Mean, Sd) UCL 57.1 

99% Chebyshev(Mean, Sd) UCL 70.6 

Potential UCL to Use Use 95% Studenfs-l UCL 41.69 

or 95% Modified-l UCL 41.39 

Recommended UCL exceeds Ihe maximum observation 
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SMOKE-SS-ALUMINUM-UCL STATS 

General UCL Statistics for Data Sets vritti Non-Detects 

User Selected Options 

From File C:\temp\Maxwell Point\ProUCL\inp_SMOKE-SS_N_ALUMINUM.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number pf Bootstrap Operations 10000 

SS_Aluminum 

General Statistics 

Number of Valid Samples 6 Number of Unique Samples 6 

Raw Statistics 

Minimum 4320 

Maximum 17500 

Mean 14087 

Median 16600 

SD 5169 

Coefficient of Variation 0.367 

Skewness -1.811 

Log-transformed Statistics 

Minimum of Log Data 8.371 

Maximum of Log Data 9.77 

Mean of log Data 9.457 

SD of log Data 0.549 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.737 

Shapiro Wilk Critical Value 0.788 

, Data not Normal at 5% Significance Level 

Lognormal Distribution Test 

Shapiro Wilk Test Stalistic 0.662 

Shapiro Wilk Crifical Value 0.788 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution 

95% Studenfs-t UCL 18339 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL 15891 

95% Modified-l UCL 18079 

Assuming Lognormal Distribution 

95% H-UCL 29841 

95% Chebyshev (MVUE) UCL 28592 

97.5% Chebyshev (MVUE) UCL 34699 

99% Chebyshev (MVUE) UCL 46695 

Gamma Distribution Test 

k star (bias corrected) 2.8 

Theta Star 5030 

nu star 33.6 

Approximaie Chi Square Value (.05) 21.35 

Adjusied Level of Significance 0.0122 

Adjusied Chi Square Value 17.91 

Anderson-Darling Test Stafistic 0.996 

Anderson-Dading 5% Criiical Value 0.698 

Kolmogorov-Smirnov Test Stalistic 0.365 

Kolmogorov-Smirnov 5% Critical Value 0.333 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximaie Gamma UCL 22174 

95% Adjusted Gamma UCL 26432 

Data Distribution 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

95% CLT UCL 17557 

95% Jackknife UCL 18339 

95% Standard Bootstrap UCL 17272 

95% Boolslrap-t UCL 16916 

95% Hall's Boolstrap UCL 16247 

95% Percentile Bootsirap UCL 16967 

95% BCA Bootstrap UCL 16317 

95% Chebyshev(Mean, Sd) UCL 23284 

97.5% Chebyshev(Mean, Sd) UCL 27264 

99% Chebyshev(Mean, Sd) UCL 35082 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 23284 

Recommended UCL exceeds the maximum observation 
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APPENDIX C 
TOXICITY PROFILES 

CHEMICALS OF POTENTIAL CONCERN 

ALUMINUM 

Aluminum (AL CAS Registry No. 7429-90-5) has a wide variety of uses in the building, 
construction, photographic, and food packaging industries, and many other uses in the 
manufacture of steel, aircraft, automobiles, printing inks, dental alloys, medications, explosives, 
incendiaries, and fireworks. 

Aluminum is a metal, light in weight and silvery-white in appearance. Aluminum is used for 
cans, pots and pans, airplanes, siding and roofing, and foil. Aluminum is often mixed with small 
amounts of other metals to form aluminum alloys, which are stronger and harder. 

Cancer 

Several studies of workers in aluminum reduction facilities showed excessive deaths from lung, 
pancreatic, lymphatic, brain, or bladder cancers, but they were confounded by simultaneous 
exposures to tobacco smoke or PAHs from coal tars. (ATSDR, 2008). An inhalation study by 
Kobayashi et al. (1968) was too seriously flawed in design and reporting to produce reliable 
information. 

Noncarcinogenic Toxicity 

Health effects research in humans and animals has shown that elevated levels of aluminum in the 
body may be toxic, particularly to the central nervous, skeletal and hematological systems. 
Much of aluminum toxicity depends on variations in absorption and chemical form ofthe 
aluminum complexes, their oxidation states, and interactions with dietary constituents. The 
toxicity of aluminum can be divided into three major categories: (1) the effect of aluminum 
compounds in the gastrointestinal tract following ingestion, (2) the effect in the lungs following 
inhalation, and (3) systemic toxicity of aluminum (ATSDR 2008). Aluminum compounds can 
alter absorption of other elements (i.e., fluoride, calcium, iron, cholesterol, phosphorus) in the 
gastrointestinal tract and alter gastrointestinal tract mobility by inhibition of acetylcholine-
induced contractions. 

Inhalation of aluminum dusts can lead to the development of pulmonary fibrosis, producing both 
restrictive and obstructive pulmonary disease. One ofthe greatest health concems is aluminum's 
proposed association with three forms of chronic encephalopathy in humans: senile dementia of 
the Alzheimer type, amyotrophic lateral sclerosis, and Parkinsonism-dementia (Ganrot, 1986), 
but there is no evidence that aluminum plays a role in the development of these diseases. A 
progressive fatal neurologic syndrome (characterized first by a speech disorder, followed by 
dementia, convulsions, and myoclonus) has been noted in patients on long-term intermittent 
hemodialysis treatment for chronic renal failure, and may be due to aluminum intoxication. 
Aluminum content of brain, muscle, and bone tissues is increased in these patients. Sources of 



the excess aluminum may be from oral aluminum hydroxide commonly given to these patients or 
from aluminum in dialysis fluid derived from tap water used to prepare the dialysate fluid. 

Neurotoxicity 

The neurotoxicity of aluminum is well documented in rabbits and cats, causing in these animals a 
range of behavioral abnormalities and brain neurofibrillary degenerative changes at high doses 
injected parenterally or intracranially; hamsters and monkeys were found to be much less 
sensitive (Ganrot 1986, Lione 1985). Subchronic studies in rats and mice have demonstrated in 
the test animals such neurobehavioral deficits as impaired operant learning, changes in grip 
strength and startle response, and impaired motor coordination (Bemuzzi et al. 1989; Donald et 
al. 1989; Golub et al. 1989, 1992, 1995; Muller et al. 1990). Florence et al (1994) fed aluminum 
to rats for 6 months and found histopathological changes (vacuolation of cell bodies, swelling of 
astrocytic processes) of unknown functional significance in the rat brain as a result. These 
changes have not been causally related to neurobehavioral deficits. 

Neurodevelopmental Toxicity 

Minimal neurotoxicity was observed in the offspring of mice exposed to aluminum lactate 
(Golub et al. 1995). Groups of 16 pregnant Swiss-Webster mice were fed 25 (control group), 
500, or 1000 mg Al/kg with aluminum lactate throughout gestation and lactation (Donald et al. 
1989). No treatment-related changes were observed in maternal survival, body weight, food 
intake, toxic signs or neurobehaviour. However, a battery of neurobehavioral tests performed on 
pups showed that a significant (p=0.007) number of pups in the high-dose group had impaired 
vertical-screen climb performance. In the low-dose group, given the equivalent of 100 
milligrams per kilogram per day (mg/kg-day), a decrease in forelimb grip strength and an 
increase in the amount of foot splay were observed. 

Colomina et al. (1992) studied the influence of lactate on the potential developmental toxicity of 
aluminum. Groups of 11-13 Swiss albino CDi mice were administered 57.5 mg Al/kg bw-day as 
aluminum hydroxide, aluminum lactate, or aluminum hydroxide together with lactic acid (570 
mg/kg-day) by gavage on gestation days 6-15. Other groups were treated only with the same 
amount of lactic acid or distilled water (controls). Maternal weight gain was significantly lower 
in the aluminum lactate-treated mice—and significantly less food was consumed by this group— 
than in controls. In the offspring of these females, fetal body weight was also significantly 
reduced and accompanied by increased incidence of cleft palate, dorsal hyperkyphosis, and 
delayed parietal ossification. These developmental effects were not seen in any ofthe pups of 
the control groups or the aluminum hydroxide dosing groups. A flaw in this study was the lack 
of accounting for aluminum in the diet ofthe test animals, since commercial grain-based mouse 
feeds contain 200-1200 ppm aluminum and varying amounts of other trace metals (Golub et al. 
1992). 

Colomina et al. (1994) also administered doses of 0 or 104 mg Al/kg bw-day as aluminum 
hydroxide on days 6-15 of gestation to female Swiss mice. Again, dietary aluminum was not 
reported. A NOAEL of 104 mg Al/kg-day was reported in this study, which examined maternal 
body or organ weight, and the per litter number of implantations, resorptions, dead fetuses, sex 
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ratio and fetal body weight, as well as their percentage of positive posfimplantation loss. The 
study found no significant differences between test groups and controls. Thus, from the two 
Colomina studies, it can be concluded that aluminum lactate appears to be a more potent 
developmental toxicant in mice than the less water-soluble aluminum hydroxide (ATSDR 2008). 

Toxicokinetics 

Aluminum occurs normally in human body tissue, with the highest concentration (half of the 
normal body burden of 30-50 mg) found in bone, and about one-fourth found in the lungs 
(Ganrot 1986). Animal experiments have shown that it can also accumulate in the brain 
(especially the hippocampus), liver, heart and other muscle tissue, and the kidneys. Retention in 
these organs and tissues apparently increases with age and with the length ofthe exposure period 
(ATSDR 2008). The urinary aluminum half-life in workers exposed via inhalation for less than a 
year was 9 days; in those exposed for more than 10 years, the urinary half-life was 6 months 
(Sjogren et al. 1988). Both human and animal evidence indicates that absorption through the 
gastrointestinal tract is low after ingestion of aluminum, but is enhanced by vitamin D and 
parathyroid hormone and is affected in various ways by other ions (ATSDR 2008). Evidence 
also suggests that aluminum does not easily transfer from the blood to the brain except under 
conditions of high blood aluminum concentrations (ATSDR 2008). 

An acute oral study found a three-fold increase in urinary levels of aluminum in patients after 
ingestion of aluminum hydroxide (Gorsky et al. 1979), implying absorption. In three volimteers, 
urinary levels of aluminum rapidly increased following an 8-hour inhalation exposure to 
aluminum dust from 3 pg/L to 14-414 pg/L (Sjogren et al. 1985). 

Several animal inhalation studies detected aluminum in the lungs after exposure; however, other 
tissue, urine, and plasma levels were not assessed to definitively establish absorption (ATSDR 
2008). 

Metabolism 

Because aluminum is an element, it is always found attached to other chemicals, and these 
attachments can change within the body. The free ion (Al"̂ )̂ is easily bound to other substances 
and structures. Once in the blood, the free ion competes with other ions to bind mainly with 
transferrin in the plasma, but it also binds to bone tissue in metabolically active areas ofthe bone 
(Ganrot 1986). Uptake by organs and tissues from transferrin is relatively slow. Most ingested 
aluminum is unabsorbed and eliminated in the feces. The kidney is the major route of excretion 
following inhalation, and the major route for any aluminum absorbed via ingestion (ATSDR 
2008). 

Toxicity Values 

The available systemic toxicity data on elemental aluminum have been found to be inadequate 
for quantitative risk assessment (USEPA 2008). A chronic oral RfD (1 mg/kg-day) value was 
obtained from EPA's Environmental Criteria and Assessment Office, Cincinnati, based on a 
LOAEL of 100 mg/kg-day (Donald et al. 1989, Golub et al. 1995) for neurotoxicity, with 
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application of an uncertainty factor of 100 (3 for use of a minimal LOAEL, 10 for species 
extrapolation, and 3 for human variability). 

An inhalation reference dose of 1x10"̂  has been established from EPA's Environmental Criteria 
and Assessment Office, Cincinnati. EPA (USEPA 2008) has not established SFs for aluminum. 
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ANTIMONY 

Antimony (Sb, CAS registry number 7440-36-0) is an element typically used in metal alloys, 
rubber, matches, ceramics, pigments, paints, lacquers, and textiles. Some trivalent organic 
antimony compounds are used to treat parasitic diseases, such as Schistosomiasis (ATSDR 
1992). 

Cancer 

Antimony is currently not classified with regard to its potential for carcinogenicity (USEPA 
2008). Lung tumors have been observed in rats exposed via inhalation to 4.2 or 36 mg/m 
antimony as antimony trioxide (Groth et al. 1986; Watt 1980, 1983) or to 17.48 mg/m antimony 
as antimony trisulfide for 1 year (Groth et al. 1986; Wong et al. 1979). An increased incidence 
of lung tumors was not observed, however, in rats exposed via inhalation to 3.76 mg 
antimony/m as antimony trioxide for 1 year (Bio/dynamics 1989) or in pigs exposed to 4.2 mg 
antimony/m as antimony trioxide for 1 year (Watt 1983). The carcinogenic potential of 
antimony compounds in rodents may be related to particle size and rates of deposition and 
clearance from the respiratory tract. Oral exposure to 0.35 mg/kg-day of potassium antimony 
tartrate over a lifetime did not induce cancer in rats (Schroeder et al. 1970) or mice (Ranisawa 
and Schroeder 1969). No data are available to evaluate the potential carcinogenicity of antimony 
compounds via dermal exposure. 

Mutagenicity 

No in vivo genotoxic studies have been conducted with antimony compounds. In vitro studies 
have yielded mixed results with antimony compounds giving positive results for DNA damage 
in bacterial tests (Kanematasu et al. 1980) and for chromosomal aberrations and breakage in 
mammalian cell assays (Tu and Sivak 1984; Paton and Allison 1972), and negative results for 
gene mutation and chromosomal transformation in mammalian cell assays (Tu and Sivak 1984). 

Systemic Toxicity 

Adverse health effects have been observed in humans and animals following oral exposure to a 
variety of antimony compounds (ATSDR 1992). Oral administration of a single dose of an 
organic antimony compound resulted in death in rats (Bradley and Frederick 1941) which was 
attributable to myocardial failure. Mortality was not observed in rats following a single dose of 
inorganic antimony (Fleming 1982; Myers et al. 1978; Smyth and Thompson 1945), suggesfing 
that inorganic antimony compounds are less toxic than organic antimony compounds. Chronic 
ingestion by rats of 0.35 mg/kg-day of potassium antimony tartrate in drinking water has resulted 
in increased mortality and altered blood chemistry (Schroeder et al. 1970). Other studies with 
potassium antimony tartrate have not demonstrated any effects on longevity (Schroeder et al. 
1968; Kanisawa and Schroeder 1969). 

Antimony compounds are frequently used in medicine as anti-parasitical agents. Therapeutic 
administration of antimony-containing compounds has produced cardiac effects, liver toxicity, 
pulmonary congestion, skin reactions, vomiting, diarrhea, gastric discomfort and ulcers in treated 
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humans (ATSDR 1992). Acute exposure to an antimony-containing therapeutic agent 
administered via intramuscular injection resulted in the death of an adult and a child (Rugemalila 
1980); however, it is not clear whether these deaths were attributable solely or in part to 
antimony administration. 

The respiratory tract is a target organ in both humans and animals following inhalation exposure 
to antimony. High occupational inhalation exposure to antimony dusts has resulted in respiratory 
tract irritation, pneumoconiosis, and impaired pulmonary function in workers (Cooper et al. 
1968; Potkonjak and Pavlovich 1983). These workers, however, were also exposed to other 
toxic compounds, including arsenic oxide, iron oxide, hydrogen chloride, and hydrogen sulfide, 
and thus it is not possible to attribute the observed adverse effects solely or in part to antimony 
exposure. Dermatosis and ocular irritation have also been reported in humans following 
exposure to airbome antimony (Potkonjak and Vishnijich 1983). 

Animal studies have shown that lung fibrosis and lipoid pneumonia may occur as a result of 
chronic inhalation exposure to antimony trisulfide or antimony trioxide (ATSDR 1992). Other 
symptoms include: changes in blood pressure and EKG readings; gastrointestinal effects such as 
vomiting, diarrhea, gastric discomfort and ulcers; and liver toxicity. 

Exposure to airbome antimony has been reported to cause dermatosis and ocular conjunctivitis in 
humans which may result from dermal contact with the antimony aerosol (ATSDR 1992). 
Alopecia was noted in rats exposed to airbome antimony trioxide at doses of 0.92 mg/m^ or 
above (Bio/dynamics 1985); however, it was not clear whether this effect was due to dermal 
contact or to a systemic effect resulting from airbome exposure. 

Toxicokinetics 

Data from animal studies indicate that absorption of antimony compounds from the respiratory 
tract is a fiinction of particle size (ATSDR 1992). A greater deposition of antimony tartrate in 
the upper respiratory tract was observed with a particle size of 1.6 um mean mass aerodynamic 
diameter (MMAD) compared with exposure to particles of 0.7 or 0.3 um MMAD (Felicetti et al. 
1974a; Thomas et al. 1973). Absorption and lung clearance rates also varied with particle size 
(Thomas et al. 1973). No information is available on differences in absorption rates via 
inhalafion among antimony compounds (ATSDR 1992). 

In animals, antimony is slowly absorbed from the gastrointestinal tract at rates ranging fi-om 2 
percent to 7 percent for anfimony tartrate and antimony trichloride (Felicetti et al. 1974b; Gerber 
et al. 1982). It has been suggested that gastrointestinal absorption of antimony salts in humans is 
probably less than 10 percent (ATSDR 1992). Although quantitative information on differences 
in absorption among antimony compounds is not available, the International Commission on 
Radiological Protection (ICRP 1981) has recommended that 10 percent for antimony tartrate, 
and 1 percent for all other forms of antimony, be used as reference values for gastrointestinal 
human absorption. 

Distribution in animals of trivalent antimony absorbed via inhalation tends to result in 
concentration in red blood cells and liver, while pentavalent antimony concentrates in the plasma 
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(Goyer 1991). Other target organs of distribution include the thyroid gland, skeleton and fijr 
(Felicetti et al. 1974b). Following oral absorption, the major sites of accumulation of antimony 
compounds are the liver, kidney, bone, lung, spleen, and thyroid (Sunagawa 1981). 
Accumulation in these organs, however, is not dose-related, suggesting that decreased absorption 
occurs at higher antimony concentrations. 

Metabolism 

Antimony does not undergo biotransformation. Its metabolism appears to consist mainly of 
covalent interactions with sulfliydryl groups and phosphate, and reversible binding interactions 
with endogenous ligands such as proteins (ATSDR 1992). The toxicologic significance of these 
interactions is not known (ATSDR 1992). 

Excretion appears to occur mainly in the urine in humans occupationally exposed to airbome 
antimony trioxide (Ludersdorf et al. 1987). In animals, antimony is excreted via the urine and 
feces. If antimony is administered parenterally, the urine/feces ratio of antimony excretion 
depends on the valence form ofthe compound: for trivalent antimony injection, urine is the 
predominant medium of excretion, whereas for pentavalent antimony injection, excretion in the 
feces predominates (Edel et al. 1983; Felicetti et al. 1974b). With regard to oral exposure, 
animal studies have shown that ingested antimony is not well absorbed from the gastrointestinal 
tract and that fecal excretion is the primary route of excretion (Felicetti et aL 1974b; Gerber et al. 
1982). It is likely that this route is also predominant for humans who ingest antimony 
compounds. 

Toxicity Values 

USEPA (USEPA 2008) has established an oral reference dose of 4 x 10"'* mg/kg-day for 
antimony compounds, based on a chronic study in which rats were administered 0.350 mg/kg 
potassium antimony tartrate daily in drinking water (Schroeder et al. 1970). Significantly 
shortened life spans, altered cholesterol levels, and-in males-decreased blood glucose levels 
were crifical effects. A decrease in mean heart weight of males was also noted. Since there was 
only one dose group, a NOAEL could not be determined. The oral RiD was calculated using an 
uncertainty factor of 1000 (10 for interspecies conversion, 10 for intrahuman sensitivity, and 10 
for the failure to determine a NOAEL) (USEPA 2000). 

USEPA has not calculated an inhalation reference concentration or cancer slope factors for this 
compound. (USEPA 2008). 
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ARSENIC 

Arsenic (As, MW 74.9, CAS registry number 7440-38-2) is an ubiquitous metalloid present in 
the environment from natural and anthropogenic sources. Arsenic is a natural component ofthe 
earth's cmst. It originates from natural sources such as volcanoes and erosion from mineral 
deposits, but also from human activities such as chemical production and use, coal combustion, 
and waste disposal. Arsenic can exist in several different valence states and in many different 
inorganic and organic forms. The form of arsenic with the greatest commercial importance is 
inorganic arsenic trioxide (AS2O3), which is produced from flue dust collected during the 
smelting of copper and lead. There has been no commercial production of AS2O3 in the United 
States since 1985, although it is imported for industrial use. 

Arsenic is one ofthe most widely studied toxicants. Analysis ofthe toxic effects of arsenic is 
complicated by the fact that arsenic can exist in several different inorganic and organic 
compounds. Most cases of human toxicity have been associated with exposure to inorganic 
arsenic (ATSDR 2007). While AS2O3 is the most common inorganic arsenical in air, a variety of 
inorganic trivalent arsenites or pentavalent arsenates occur in water, soil, and food 
(ATSDR 2007). Trivalent arsenites are somewhat more toxic than pentavalent arsenates 
(USEPA 2008); however, the difference in relative potency is small. An additional complexity 
in the analysis of arsenic toxicity is that there are no suitable animal models for carcinogenicity. 

Carcinogenicity 

USEPA has classified arsenic as a human carcinogen (Category A), based on observafions of 
increased lung cancer mortality in populations exposed mainly via inhalation and observations of 
increased skin cancer incidence and increased mortality from multiple internal organ cancers in 
populations consuming drinking water containing high concentrations of arsenic (USEPA 2008). 

Evidence from a large number of occupational epidemiologic studies indicates that high-dose 
inhalation exposure to inorganic arsenic is associated with an increase in lung cancer. Most 
studies involve workers exposed primarily to arsenic trioxide dust in air at copper smelters (e.g., 
Enterline et al.l987; Enterline.and Marsh 1982; Axelson et al.l978), but increased incidence of 
lung cancer has also been observed at chemical plants where exposure was primarily to arsenate 
(Ott et al.l974; Sobel et al.l988). Although several studies suggest that residents living near 
smelters or arsenical chemicals may also have increased risk of lung cancer (Pershagen 1985; 
Brown et al. 1984), the increases are small and may not be biologically significant (e.g.. Frost et 
al.l987). 

Several human studies provide sufficient exposure data to permit quantification of cancer risk 
(Tseng et al.l968; Tseng 1977). In general, the data indicate that there is an approximately 
linear increase in relative risk as a fiinction of increasing cumulafive exposure (USEPA 2008). 
Animal studies do not show evidence of a carcinogenic effect from inhalation exposure of 
arsenic (USEPA 2008); however, two intratracheal instillation studies in hamsters have 
demonstrated that both arsenite and arsenate can increase the incidence of lung adenomas and/or 
carcinomas (Ishinishi et al.l983; Pershagen and Bjorklund 1985). 
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One ofthe most reliable epidemiological studies that provide dose-response data is the 
investigation by Tseng et al. (1968). In this study, the quantitative risk of skin cancer from 
exposure to inorganic arsenic by ingestion was examined. In this investigation, 40,421 people in 
Taiwan were exposed to arsenic in drinking water at levels ranging from 100 to 1,800 ug/L. The 
control population consisted of 7,500 people who were exposed to undetectable levels up to 
17 ug/L arsenic in drinking water. Results showed an age- and dose-dependent increase in the 
incidence of skin cancer in the exposed population, while there were no arsenic-related skin 
cancers detected in the control population. USEPA used this study to calculate a unit risk of 
5x10"^ based on lifetime exposure to water containing 1 ug/L arsenic. 

Mutagenicity 

Arsenic has been tested in a range of prokaryotic and eukaryotic systems. In general, arsenic is 
either inactive or extremely weak as an inducer of gene mutations in vitro; however, it is 
clastogenic and induces sister chromatid exchanges in a variety of cell types, including human 
cells (USEPA 1988). Arsenic does not appear to induce chromosome aberrations in vivo in 
experimental animals; however, it may do so in humans (NRC 1977). Several studies also 
suggest that arsenic may affect DNA by the inhibition of DNA repair processes or by base-pair 
substitution (USEPA 1988). 

Toxicity 

Epidemiologic Data in Humans 

Workers exposed to arsenic dusts in air may experience irritation to the mucus membrane ofthe 
nose and throat, which may lead to laryngitis, bronchitis, or rhinitis (Morton and Caron 1989). 
Very high exposures may cause perforation ofthe nasal septum (Pinto and McGill 1953). These 
effects, including perforafion, were usually mild and did not result either in impaired respirafion 
or illness. Several studies revealed that inhalation of high levels of arsenic dust or fumes led to 
nausea, vomifing, and diarrhea in workers (Beckett et al. 1986; Bolla-Wilson and Bleecker 1987; 
Morton and Caron 1989). Neurological injury may occur in humans after inhalafion of inorganic 
arsenic, including peripheral neuropathy of sensory and motor neurons (numbness, loss of 
reflexes, muscle weakness) (Feldman et al. 1979; Landau et al. 1977). Hallucinations, agitation, 
emotional lability, and memory loss may also result (Beckett et al. 1986; Morton and Caron 
1989). Adverse neurological effects tend to diminish, but may persist past exposure period 
(Beckett etal. 1986). 

Developmental effects of arsenic exposure have been implicated in the unborn fetuses of 
pregnant women living near a copper-smelting plant in Bulgaria (Tabacova 1986). Fatal defects 
(e.g., small forebrains and underdeveloped earpits) occurred at a rate of 3.6 per 1,000 live births, 
which is three times the national rate. From a cohort of about 15,000 women living near the 
plant, increased placental concentration of arsenic, elevated lipid peroxides, and decreased GSH 
in matemal and cord blood were found. This suggested that arsenic was responsible for the 
oxidative damage in the pathogenesis of prenatal birth defects. The hypothesis was tested in an 
experimental in vitro mouse embryo model. 
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Systemic Toxicity 

Chronic exposure of experimental animals to arsenic has been described by several studies. 
Tissues, which are adversely affected by arsenic exposure, include the gastrointestinal, 
cardiovascular, hematopoietic, renal, nervous, and respiratory systems. 

In a chronic toxicity study (Byron et al. 1967), beagle dogs (6/group) were fed sodium arsenate 
or sodium arsenite at doses equivalent to 5, 25, 50, or 125 ppm arsenic in the diet, corresponding 
to an average daily dose of 0.2, 1.0, 2.1, or 5.2 mg As/kg-day with an assumed body weight of 12 
kg for each dog. Four out of six dogs fed the highest dose of As died within 9 months. The main 
effects were anorexia and listlessness, with weight loss of 44-61 percent from the beginning of 
the study. Moderate anemia and atrophy of numerous fissues were revealed after hematologic 
and histologic examinations. A chronic NOAEL of 2.1 mg As/kg-day was identified in dogs 
since there was no difference between controls and dogs fed 50 ppm As'̂ '̂  or As^^ in their diet. 

In a 1-year study involving rhesus monkeys were exposed to Aŝ "̂  (in the form of 
2Na3(P04As04V04) "NaF" I8H2O) in milk at doses of 2.8 mg/kg-day (3-day and 8-week old 
monkeys) and 5.7 mg/kg-day (8-weeks old) (Heywood and Sortwell 1979). Effects seen in one 
monkey dosed with 2.8 mg As/kg-day beginning at 3 days of life included sudden weakness, 
dehydration along with bronchopneumonia, hemorrhage, edema, and necrosis in the brain. 
Another animal from the highest dose of arsenic had acute inflammation ofthe small intestine 
and moderate regression ofthe thymus. Surviving animals had nonnal EEGs and normal levels 
of neurological function. There was no evidence of delayed toxicity in surviving animals. 

Male weanling Sprague-Dawley rats (10/group) were exposed to 0 or 50 ug/mL sodium arsenate 
for 320 days in drinking water (Carmignani et al. 1983). Histological examination revealed that 
the liver and kidneys accumulated significant levels of arsenic at 25.2 and 43.0 mg/kg, 
respectively, and swollen hepatocytes were noted near the centrilobular veins ofthe liver. Focal 
changes in the glomemlus and tubules were seen in the kidneys. No changes were noted in the 
myocardium, gastrocnemius, arterial vessels, lungs, brain, or sciatic nerves. Sympathetic 
hyperactivity, hypersensitivity, or both were induced by arsenic, and the authors speculated that 
these findings might explain the cardiovascular effects in people chronically exposed to arsenic. 

CD male and female mice were fed 5 mg AS'^VL sodium arsenite in their drinking water, which 
corresponds to 0.35 mg/kg-day, in a special environment designed to minimize exposure to trace 
metals (Schroeder and Balassa 1967). After 180 days, growth rate and body weights were not 
affected, but a decrease in body weight in males was apparent after 360 and 540 days. There was 
also a decrease in survival rates at 18 months in males and 21 months in females, with a median 
life span that was reduced by 74 and 76 days in males and females, respectively. 
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Developmental Toxicity 

High levels of arsenic can cause developmental effects in animals. Slight decreases in fetal 
weight resulted after mice were exposed to 2 mg As/m as AS2O3 on days 9-12 of gestation. 
Higher levels of arsenic (20 mg/m ) produced skeletal malformations and an increase in fetal 
deaths (Nagymajtenyi et al. 1985). Other studies have reported an increase in fetal mortality 
from 2-68 mg As/kg-day sodium arsenite (Baxley et al. 1981; Hood and Harrison 1982). Baxley 
et al. (1981) exposed pregnant CD-I mice to single oral doses of 1, 20, 40, or 45 mg/kg sodium 
arsenate by gavage on days 8-15 of gestation. The frequency of dead or resorbed fetuses was 
significantly elevated in animals exposed to 40 or 45 mg/kg on days 10, 12, 13, 14, or 15 of 
gestation. Hood and Harrison (1982) exposed pregnant hamsters to a single gavage dose of 25 
mg/kg sodium arsenite on days 8, 11, or 12 of gestation, or 20 mg/kg on days 9 or 10. Prenatal 
mortality was significantly elevated in animals dosed with 25 mg/kg on gestational days 8 or 12. 
Small increases in the percentage of fetuses that were malformed were noted in treated groups, 
although these were not significant. Similarly, Hood and Harrison (1982) performed a similar 
experiment in hamsters dosed by a single intraperitoneal amount of 5 mg/kg sodium arsenite on 
days 8, 11, or 12, or 2.5 mg/kg on days 9 or 10 of gestation. Again, prenatal mortality was 
elevated, and although there were small increases in malformations, they were not significant. 
Hood and Harrison concluded that arsenite is significantly less toxic when administered orally 
than intraperitoneally. Intraperitoneal injections of 45 mg/kg sodium arsenite on days 6-12 of 
gestation in pregnant Swiss-Webster mice resulted in the following fetal malformations: 
exencephaly, micrognathia, protruding tongue, agnathia, open eye, exophthalmos, anophthalmia, 
missing pinna, cleft lip, hydrocephalus, umbilical hernia, eventration, ectrodactyly, micromelia, 
limb and tail malformations, and skeletal defects. Similar adverse effects were seen in exposed 
Wistar rat fetuses (Beaudoin 1974), golden hamsters (Willhite 1981; Carpenter 1987). 

Fetal mortality was increased and malformation resulted in experimental animals exposed to 
organic forms of arsenic. Albino CD rats and CD-I mice given repeated doses DMA, a 
metabolite of arsenic, during gestation had significantly elevated fetal mortality and showed 
developmental effects: skeletal anomalies (delayed ossification and supemumerary ribs), 
malformed palate, cleft lip,.reduced fetal weight (Rogers et al. 1981). 

Reproductive Toxicity 

In a three-generation reproductive toxicity study in Charles River mice given sodium arsenate in 
drinking water at an average dose of 0.35 mg As *'/kg-day, no significant effects were detected, 
although a trend toward a decreased number of pups per litter and slightly altered male:female 
sex ratios were observed (from 1.03 to 1.30 in the F2 generation, and from 1.00 to 1.71 in the F3 
generation (Schroeder and Mitchener 1971). 

In another study, male and female Harlan/ICR Swiss mice dosed 3 times per week for 10 weeks 
with 0, 11.9, or 119 mg/kg-day MMA, a metabolite of As, prior to mating and during gestation 
produced fewer litters than normal (Prukop and Savage 1986). None ofthe animals receiving the 
highest dose of MMA produced litters, and only 50 percent ofthe animals dosed with 11.9 
mg/kg-day MMA produced litters, compared with 80-100 percent in controls. This was 
attributed to decreased fertility ofthe male mice. 
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Other Systemic Effects 

No studies have been located that discuss other systemic effects of exposure to arsenic in 
experimental animals. 

Toxicokinetics 

Most ofthe existing data on the toxicokinetics of arsenic is on the inorganic form. Both arsenate 
and arsenite are well absorbed by both the oral and inhalation routes. 

Arsenic in air exists as particulate matter, and absorption by inhalation involves deposition ofthe 
particles onto the surface ofthe lungs and absorption of arsenic from the deposited material. 
Deposition was estimated to be about 40 percent and absorption was 75-85 percent in lung 
cancer patients exposed to arsenic in cigarette smoke (Holland et al. 1959), making the 
percentage of inhaled arsenic 30-34 percent. Animal studies on As (i.e., sodium arsenite, sodium 
arsenate, and arsenic trioxide) via intratracheal instillation suggest that nearly all ofthe deposited 
material is absorbed, because clearance ofthe compounds from the lungs was rapid and nearly 
complete (60-90 percent cleared within 1 day) (Marafante and Vahter 1987; Rhoads and Sanders 
1985). In contrast, insoluble forms of As (i.e., arsenic sulfide and lead arsenate) cleared more 
slowly, suggesting that the rate of absorption is lower for the insoluble forms of arsenic 
(ATSDR 2007). 

Absorption of arsenates and arsenites across the gastrointestinal tract is nearly complete. 
Measurements of human fecal excretions given oral doses of arsenite reported that less than 
5 percent was recovered, indicating that absorption was about 95 percent (Bettley and 
O'Shea 1975). Again, ingestion of less insoluble forms of arsenic such as arsenic triselenide did 
not lead to a high percentage of absorption across the gastrointestinal tract (Mappes 1977). The 
data on dermal absorption of inorganic arsenic are limited and not quantitative. 

Once absorbed, arsenic is distributed throughout the body to the liver, kidney, skeleton, 
gastrointestinal tract, and other tissues. Autopsies of people exposed to background levels of 
arsenic have revealed that arsenic is present in all tissues ofthe human body at approximately 
comparable concentrations (Liebscher and Smith 1968). Absorbed arsenic can also cross the 
placenta and be distributed to fetuses (Hood et al. 1987, 1988). The metabolites of both 
inorganic and organic arsenic appeared to be distributed equally in all body tissue following oral 
exposure (Takahashi et al. 1988; Yamauchi and Yamamura 1984, 1985; Stevens et al. 1977; 
Yamauchi et al. 1988). 

A review by Thompson (1993) indicates that several in vivo and in vitro studies have elucidated 
the metabolic and detoxification pathway for arsenic in mammals (Vahter 1981; Vahter and 
Envall 1983; Hirata et al. 1988; Marafante and Vahter 1987; Takahashi et al. 1988; Maiorino and 
Aposhian 1985; Marafante et al. 1985; Vahter and Marafante 1983), including humans (Buchet 
et al. 1981a,b; Crecelius 1977; Lovell and Farmer 1985; Smith et al. 1977; Tarn et al. 1979; 
Vahter 1986). Analysis of urinary excretion products from humans and animals revealed 
increased levels of inorganic As '̂ , As^*, methylarsonic acid (MMA), and dimethylarsonic acid 
(DMA). The metabolism of inorganic arsenic involve two processes: oxidafion/reduction of 
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As ^ and As ^ species and methylation. Specifically, inorganic arsenic is converted via 
methylation in the liver to MMA and to DMA, which is the principal metabolite. Both MMA 
and DMA form conjugates with glutathione or glutathione derivatives and are excreted in urine. 
Since methylation is enzyme-dependent, saturation kinetics appears to determine the toxicity, or 
carcinogenicity, of arsenic in humans. At low doses, arsenic can be effectively detoxified, 
whereas at higher doses the detoxification pathway may become increasingly saturated, thereby 
increasing the possibility of macromolecular binding, resulfing in pathological changes which 
could include tumors (Cheng et al. 1992; Smith et al. 1992). Data on the point at which 
saturation is reached is unclear. 

Toxicity Values 

Data by Tseng (1977) and Tseng et al. (1968) from a population epidemiology study in Taiwan 
were used to derive an ingestion RfD of 0.0003 mg/kg-day (USEPA 2008). The critical effects 
were considered to be hyperpigmentafion, keratosis, and possible vascular complications. Since 
hyperpigmentation and keratosis ofthe skin are lesions that can progress to skin neoplasms, this 
toxic endpoint is considered to be appropriate for RfD derivation. The NOAEL is derived by 
multiplying the average concentration in drinking water by 4.5 L/day (because ofthe hot climate, 
typical daily drinking estimates are approximately doubled for this study population), adding in 
the contribution of arsenic in food, and dividing exposure by average body weight for Taiwanese 
adults (Abemathy et al. 1989). The RfD of 0.0003 mg/kg-day incorporates an additional 
uncertainty factor of 3 for the lack of data concerning the potential toxicity of arsenic. The 
inhalation RfC for arsenic is derived by the Califomia Environmental Protection Agency 
(CalEPA) of 1.5x10'̂  mg/m^ based on effects to development, the cardiovascular system, and the 
nervous system (CalEPA 2008). The RfC is based upon a LOAEL of 0.23 ug As/m"'with an 
uncertainty factor of 30. 

Considerable scientific controversy has surrounded the derivation of an estimated SF for arsenic 
by ingestion, principally drinking water. Based on a study in Taiwan (Tseng 1977; Tseng et al. 
1968), USEPA has developed a drinking water unit risk of 5x10"^ (ug/L)"', which was used to 
generate an oral slope factor of 1.5 (mg/kg-day)"' (USEPA 2008). The SF for ingestion was 
adopted in this risk assessment for skin contact, as a default condition. The inhalation SF is 
based on the geometric means of several occupational epidemiologic studies in which a 
significant increase in the incidence of lung cancer occurred among workers exposed to high 
concentrations of airbome arsenic. The inhalation SF is 4.3x10" (ug/m )" , or 1.5x10" 
(ug/kg-day)"' (USEPA 2008). 
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i)e//a-HEXACHLOROCYCLOHEXANE (delta BHC) 

Alpha-, beta-, gamma-, t/e/Za-hexachlorocyclohexane (all CeHeCle; CAS Registry Nos. 319-84-6, 
319-85-7, 58-89-9, and 319-86-8) and the three other isomers of BHC are separated by fracfional 
crystallization from organic solvents. Formerly used as an insecticide, technical BHC (which 
contained several ofthe isomers) is no longer produced in the U.S., and only the gamma isomer 
(lindane) is allowed in commercial use here as a dust, powder, liquid, or concentrate for 
insecticides, and as a lotion, cream, or shampoo ingredient to control head lice and scabies. 
Isomers of BHC have been found in the soil and water at hazardous waste sites, with the gamma 
isomer persisting in air for up to 17 weeks. Decomposition products include carbon monoxide 
and hydrochloric acid (HSDB, 2008). 

Cancer 

USEPA has not classified these compounds as to their carcinogenicity (USEPA 2008). 
Hoshizaki et al.(1970) reported the case of a Japanese sanitation employee with acute leukemia 
associated with occupational exposure to BHC and DDT. 

Mutagenicity 

Mutagenicity studies have not been found. 

Systemic Toxicity 

In the past, pesticide manufacturing workers breathing toxic amounts of delta-BHC have 
experienced headaches, dizziness, blood disorders, and possible changes in the levels of sex 
hormones in the blood. Repeated high exposures can lead to seizures. All BHC isomers produce 
liver and kidney effects. 

delta-BHC fed to male DD mice and Wistar rats at concentrations of 100-1000 ppm for 24 weeks 
did not produce noticeable neoplastic or nonneoplastic effects in the livers of a small number of 
animals (Ito et al., 1973a,b, 1975; Nagasaki et al., .1972). On the other hand, a 600-ppm mixture 
of delta- and epsilon-BHC in the diet of ICR-JCL mice for 26 weeks produced an increased 
incidence of benign and malignant hepatomas (Goto et al., 1972). 

Toxicity Values 

The oral RflD for gamma-BHC is 3 x 10"̂  rng/kg bw/day, calculated from a NOAEL of 0.33 
mg.kg-d in female rats in a subchronic study. Organs affected above that level were the liver and 
kidneys (Zoecon Corp. 1983, as cited in USEPA 2008). The oral RflD for alpha-BHC is 8x10"^ 
mg/kg-bw/day based upon effects to the liver (ATSDR 2005). 

The USEPA has classified alpha and gamma-BHC a weight of evidence B2, beta-BHC has a 
weight of evidence C (USEPA 2008). The USEPA has assigned a slope factor of 6.3 per 
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(mg/kg-day)"' for alpha, 1.8 per (mg/kg-day)"' for beta and technical-BHC (USEPA 2008). A 
slope factor for gamma-BHC, assigned by the CalEPA, is 1.1 per (mg/kg-day)"' (CalEPA 2009). 
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BENZENE 

Benzene (CeHe, CAS Registry Number 71-43-2) is a volatile, colorless, liquid aromatic 
hydrocarbon with a characteristic odor. Environmental benzene is primarily created 
anthropogenically, although a small amount arises from natural events (i.e., forest fires and 
volcanoes). Benzene is obtained primarily from petroleum, with coal being a minor secondary 
source. As a result of its anti-knock characteristics, it is an important component of unleaded 
gasoline. Benzene is also used commercially as a solvent, in the manufacture of plastics, and as 
an intermediate in the manufacture of a wide range of chemical products. Due to its adverse 
health effects in humans, however, its use as a solvent has been greatly reduced. 

Carcinogenicity 

Benzene has been classified as a known human carcinogen (category A) by EPA, based on 
several occupational epidemiology studies showing an increased incidence of nonlymphocytic 
leukemia associated with high workplace exposures (USEPA 2008). Supporting evidence comes 
from rodent studies in which benzene induced tumors in multiple species at mulfiple sites when 
administered either by inhalation or by gavage (USEPA 2008). While some studies have 
implicated other types of leukemia and possibly lymphoma with exposure to high concentrations 
of benzene, the evidence is strongest and most consistent for acute myeloid leukemia (AML) and 
variants of that condition (Goldstein 1988). 

Mutagenicity 

Benzene is not mutagenic in in vitro studies in bacterial {Salmonella and yeast) or mammalian 
(mouse lymphoma cells) bioassays (USEPA 2008). Administered in vivo, however, benzene 
induces chromosomal aberrations in bone marrow cells of rabbits (Kissling and Speck 1973), 
mice (Meyne and Legator 1980), and rats (Anderson and Richardson 1979). Several 
invesfigators have also reported positive results for benzene in the mouse micronucleus assay at 
high doses (ATSDR 2007). Workers exposed occupationally to high doses of benzene have 
shown increases in the number of chromosomal aberrations in bone marrow cells and in 
peripheral lymphocytes (lARC 1982). 

Systemic Toxicity 

The major systemic effect of high-dose, chronic exposure to benzene is hematotoxicity. Benzene 
exerts its toxic effects in the bone marrow, producing deficiencies of blood cells such as 
pancytopenia (significant decreases in all major types of blood cells, C erythrocytes, leukocytes 
and platelets) and aplastic anemia (which can progress to acute nonlymphocytic leukemia). 
Deficiencies in various types of blood cells lead to other disorders such as hemorrhagic 
conditions from a lack of platelets, susceptibility to infection from lack of leukocytes, and 
increased cardiac output from lack of erythrocytes. 

Neurological abnormalities have been observed in humans with previous chronic occupational 
exposure to benzene (air concentrations reached 210 ppm or higher) (Baslo and Aksoy 1982). 
The abnormalities included distal nephropathy in patients with pre-existing aplastic anemia. 
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Animal responses to benzene exposure vary and may depend on factors such as species, strain, 
duration of exposure, and pattern of exposure (e.g., intermittent versus continuous). 
Relatively high concentrations of benzene may induce fetal growth retardation or an increase in 
skeletal abnormalities when pregnant mice and rats are exposed via inhalation (ATSDR 2007). 
Fetotoxicity in animals may be a function of matemal toxicity (Tatrai et al. 1980). 

Toxicokinetics 

Benzene is readily absorbed through the lungs and about 30 to 50 percent is excreted unchanged 
in exhaled air. The 40 to 50 percent that is retained is taken up preferenfially by fatty and 
nervous tissues, broken down into metabolites by the liver, and excreted in urine (lARC 
1 9 7 4 ) . In addition, significant amounts of benzene may enter the body through the skin. 
When ingested, it is absorbed through the gastrointestinal tract. 

Metabolism 

The toxicokinetics of benzene suggest that its metabolism is complex and that toxicity and 
carcinogenicity may occur only after it has been biotransformed to possibly synergistic reactive 
metabolites (Stevens et al. 1994, Medinski et al. 1996, Lee et al. 1996, Rothman 1997). Benzene 
is broken down into its major metabolites (phenol, hydroquinone, and catechol) by cytochrome 
P4502E1 in the liver and excreted in the urine via glucuronide or sulfate conjugation (Henderson 
et al. 1989). It appears that catechol and phenol are formed by two distinctly different metabolic 
pathways. Hydroquinone is thought to result from a second passage of phenol through the mixed 
function oxidases. 

Other putative toxic metabolites include (1) benzoquinone, resulting from the oxidation of 
hydroquinone (formed by the oxidation of phenol), and (2) muconic dialdehyde (also referred to 
as trans, /^ra^^-muconaldehyde), resulting from ring opening of either benzene epoxide or a 
nonreactive metabolic intermediate, benzene glycol, in the presence of NADPH. Muconic 
dialdehyde is a known hematotoxin (Latriano et al. 1986), and the percent of this metabolite 
formed in vivo increases nonlinearly with increasing dose. 

Biotransformation of benzene is essential for benzene-induced bone marrow damage. There is 
disagreement as to whether benzene is activated in the marrow or activated elsewhere and 
transported to the marrow. When several ofthe metabolites of benzene were compared with the 
parent compound in hematotoxicity studies, the metabolites were less toxic than benzene. Tunek 
et al. (1981) suggested that perhaps the metabolites tested may conjugate strongly in the liver and 
possibly other organs, and may not reach the bone marrow in amounts sufficient to produce the 
expected hematotoxicity. 

Toxicity Values 

An oral RfD of 4x10""' mg/kg-day is calculated for benzene based upon a decreased lymphocyte 
count and an uncertainty factor of 300 (USEPA 2008). An inhalation RfC of 0.03 mg/m^ is 
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calculated based upon the benchmark concentration of 8.2 mg/m^ and an uncertainty factor of 
300 (USEPA 2008). 

The USEPA has assigned benzene the weight of evidence level "A" An oral slope factor ranging 
from 1.5 X 10"̂  to 5.5 x 10"̂  per (mg/kg)/day has been extrapolated by USEPA (USEPA 2008) 
from the results of human occupational studies of workers who showed an increased incidence of 
leukemia after inhalation exposure. Expected differences in absorpfion by the two exposure 
routes were taken into account. USEPA estimates that an air unit risk ranging from 2.2 x 10" to 
7.8 X 10" is the increase in risk to an individual exposed for a lifetime to 1 pg/m benzene in air 
(USEPA 2008). 
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BIS(2-ETHYLHEXYL)PHTHALATE 

Potential targets of bis(2-ethylhexyl) phthalate [di(2-ethylhexyl)phthalate, or DEHP] toxicity 
include the liver (altered morphology, physiology, and biochemistry), gastrointestinal tract, 
cardiac, hematological, renal, and reproductive systems. With oral administration of 
di(2-ethylhexyl)phthalate for subchronic exposure durations of 2 weeks to 1 year, animal 
LOAELs ranging from 50 to 2000 mg/kg/day have been observed; the lowest reported animal 
NOAEL is 5 mg/kg/day for liver toxicity (ATSDR 2002). With chronic oral exposures, typical 
animal LOAELs and NOAELs range from 10 to 2000 mg/kg/day, depending on the species, the 
route of administration, target organ toxicity, and duration of exposure (ATSDR 2002). 
Phthalate esters are reported to induce hepatic peroxisome proliferation in rodents, although the 
relevance of these cellular changes to target organ disease or injury is not certain. 

USEPA considers di(2-ethylhexyl)phthalate to be a probable human carcinogen, based on the 
results of an NTP (1982) cancer bioassay. Male and female rats and mice were exposed to di(2-
ethylhexyl)phthalate in their diet for 2 years. No clinical signs of toxicity were observed in 
either rats or mice. However, a statistically significant increase in the incidence of hepatocellular 
carcinomas and in the combined incidences of hepatocellular carcinomas and adenomas was 
observed in female rats and both sexes of mice. 

Toxicity values 

USEPA (USEPA 2008) has established a oral chronic RfD for di(2-ethylhexyl)phthalate of 0.02 
mg/kg/day, based on the finding of increased relative liver weights in guinea pigs exposed to 
di(2-ethylhexyl)phthalate in the diet for one year (Carpenter et al. 1953). The LOAEL in this 
study was 19 mg/kg/day (equivalent to 0.04% ofthe diet), and uncertainty factors totaling 1000 
(species-to-species extrapolation (10-fold), variability among human subpopulations (10-fold), 
and the use of subchronic data to derive a chronic toxicity value (10-fold) were applied. The 
subchronic oral RfD is 0.2 mg/kg/day. USEPA has not derived inhalafion RfCs for DEHP. 

USEPA (USEPA 2008) has calculated an oral SF for bis(2-ethylhexyl)phthalate of 1.4 x 10"̂  
(mg/kg-d)' . The oral SF is based on the increased incidence of combined hepatocellular 
carcinoma and adenoma in male mice from the NTP (1982) feeding study, using standard food 
consumption rates for rodents. An inhalation RfC of 2.4x10"^ per (ug/m"')"' has been calculated 
by the CalEPA based upon the same study used for the oral SF (CalEPA 2009). 
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CADMIUM 

Cadmium (Cd, CAS Registry No. 7440-43-9) is not known definitively as an essential element, 
but there is limited evidence suggesting an essential role in experimental animals (Schwarz 
1977), and some enzymes can accommodate cadmium in place of zinc (Vallee and Ulmer 1972). 
Because of its chemical and atomic similarities to zinc, cadmium may be cycle through 
homeostatic mechanisms that maintain a physiologically-balanced supply of zinc. 

Cancer 

The carcinogenic potential of cadmium appears to be dependent on the route of administration. 
In Wistar rats, cadmium inhalation produces lung tumors (Takenaka et al. 1983), while 
intratracheal instillation of cadmium oxide did not produce lung tumors in Fischer 344 rats, and 
instead produced mammary tumors in males and tumors at distant sites (Sanders and Mahaffey 
1984). Injection site tumors and distant site tumors (for example, testicular) have been reported 
by a number of authors as a consequence of intramuscular or subcutaneous administration of 
cadmium metal and chloride, sulfate, oxide and sulfide compounds of cadmium to rats and mice, 
but not following ingesfion (USEPA 1985; Kazantzis 1984; Takenaka et al. 1983). Human 
carcinogenicity is not as well defined, however. A 2-fold excess risk of lung cancer was 
observed in cadmium smelter workers and was not attributable to co-occurrence of arsenic or to 
smoking (Thun et al. 1985), which are confounding aspects of several other studies (Vamer 
1983; Sorahan and Waterhouse 1983; Armstrong and Kazantzis 1983). Further limited evidence 
for carcinogenicity is provided in four studies of workers exposed to cadmium dust or fumes that 
exhibited a statistically significant positive association with prostate cancer (Kipling and 
Waterhouse 1967; Lemen et al. 1976; Holden 1980; Sorahan and Waterhouse 1983), but the total 
number of cases was small in each study (USEPA 2008). EPA has classified cadmium as a 
probable oral human carcinogen (Class Bl) and a Class A carcinogen for inhalation risks based 
on limited but consistent evidence from these human studies and sufficient evidence in rats and 
mice by inhalation and injection. (USEPA 2008). Insufficient data were available to derive an 
oral cancer slope factor, however an inhalation cancer slope factor of 6.3 has been established 
(USEPA 2008). 

Mutagenicity 

Mutagenicity tests in bacteria and yeast have provided inconclusive results. Positive responses 
occurred in mutation assays in Chinese hamster cells (Dom and V79 lines) and in mouse 
lymphoma cells (Casto 1976; Ochi and Ohsawa 1983; Oberly et al. 1982), but conflicting results 
were obtained in chromosomal aberration assays in human lymphocytes either obtained from 
exposed workers or treated in vitro. In both in vivo and in vitro tests, cadmium appears to 
interfere with spindle formation and to result in aneuploidy in germ cells of mice and hamsters 
(Shimada et al. 1976; Watanabe et al. 1979; Gilliavod and Leonard 1975). 

Systemic Toxicity 

As one ofthe most widely-studied toxicants, effects following cadmium exposure via the oral 
route are well known in animals and humans. With a variety of experimental durations (from 
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>14 d to >1 yr), adverse effects from cadmium may be expressed in virtually every organ or 
physiological system: respiratory, cardiovascular, hematological, musculoskeletal, hepatic, renal, 
immunological, neurological, developmental, or reproductive (ATSDR 2008). Chronic cadmium 
ingestion also results in the painfully degenerative "itai-itai" disease, affecting the skeletal 
system, and has been implicated in development of hypertension in exposed individuals. In 
general for exposures of 15 d to 1 yr, most ofthe animal LOAELs and NOAELs for adverse 
effects occur at daily ingestion of arsenic ranging from 0.014 to mg Cd kg' d" . For exposures of 
one year or longer, animal LOAELs and NOAELs range from 0.014 to 57 mg Cd kg"' d"', while 
human LOAELs are reported at 0.001 to 0.0021 mg Cd kg"' d"' for renal effects resultant to 
lifetime exposures (Nogawa et al. 1989; Shiwen et al. 1990). 

Chronic inhalation of cadmium produces mulfiple effects, such as emphysema, liver damage, 
anemia, proteinuria, and renal tubular damage (Goyer 1986; Lee and White 1980; Friberg et al. 
1974) and affects various other organs and organ systems. LOAELs and NOAELs for 
experimental animals following subchronic or chronic inhalation exposures to cadmium typically 
range from 0.02 to 6.5 mg Cd m . LOAELs and NOAELs for renal effects in humans 
chronically exposed to cadmium-containing vapors have been reported in the range of 0.017 to 
0.033 mg Cd m^ (ATSDR 2008), while exposure at equivalent levels is carcinogenic to rats 
(Oldiges et al. 1989; Takenaka etal. 1983). 

Toxicokinetics 

Absorption of cadmium compoimds through the skin is negligible. Only about 5 percent of 
ingested cadmium is absorbed from the gastrointestinal tract, although a low intake of calcium or 
iron can increase absorption to as high as 20%. From the respiratory tract, absorption is more 
complete, and is greater for small particles and fumes than for large particle dust. Cigarette 
smokers absorb 10-40 percent of inhaled cadmium. After absorption, cadmium binds to blood 
cells and albumin, which distribute it. Blood cadmium reaches equilibrium within a year of 
exposure, while the total body burden continues to increase over decades. About 50 percent of 
the total body burden is found in the liver and kidneys. The elimination half-life of cadmium is 
16 to 33 years. Accumulafions in the liver remain high, but once kidney damage occurs, 
excretion of cadmium via the urine greatly increases. Cadmium crosses the placental barrier in 
rodents. 

Toxicity Values 

USEPA has established oral RfDs of 0.0005 mg/kg-d for cadmium in drinking water and 0.001 
mg/kg-d for cadmium in food (USEPA 2008). For both exposure media, the crifical effect was 
significant proteinuria in human subjects chronically exposed to cadmium. Both reference doses 
were also based on an aggregate uncertainty factor of 10, to account for variability among 
humans to the toxicity of this chemical in the absence of specific data on sensitive individuals. 
The RfD is based on the highest level of cadmium in the human renal cortex not associated with 
significant proteinuria, with modeled exposures adjusted to allow for absorption differences 
arising from differing cadmium sources (USEPA 2008). An inhalation RfC for cadmium of 
1x10"̂  mg/m^ is determined based upon the ATSDR Minimal Risk Levels (MRLs) (ATSDR 
2008). This MRL is based on the 95% lower confidence limit ofthe urinary cadmium level 
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associated with a 10% extra risk of low molecular weight proteinuria (UCDLio) esfimated from a 
meta-analysis of environmental exposure data. An air concentration that would result in this 
urinary cadmium level (0.5 pg/g creatinine), assuming a dietary cadmium intake of 0.3 
pg/kg/day, was estimated using biokinetic models. The estimated air concentration of 0.1 pg 
Cd/m3 was divided by an uncertainty factor of 3 for human variability and a modifying factor of 
3 (ATSDR 2008). 

An inhalation RfC of 1.8x10" per (ug/m )' is determined by the USEPA based upon tumors in 
the lung from inhalation exposure in the work place (USEPA 2008). 
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CHLOROFORM 

Chloroform (CHCI3; CAS Registry No. 67-66-3) is a colorless, heavy liquid with a pleasant, 
non-irritating, etheric odor. It has been used in the past in the manufacture ofthe refrigerant 
HCFC-22 (monochlorodifluoromethane); as a raw material for polytefrafluoroethylene plastics; 
as a solvent for fats, oils, alkaloids, and waxes; as a cleansing agent; as an insecticidal fumigant 
for stored grain; as an ingredient in toothpaste, cough syrup, linaments; in human and veterinary 
medicine; and in the rubber industry. 

Cancer 

Chloroform is classified as a probable human carcinogen (Category B2), based on increased 
incidence of several tumor types in rats and three strains of mice, but inadequate human data 
(EPA 2008). 

Mutagenicity 

The majority of tests for genotoxicity of chloroform (including covalent binding to DNA, 
mutation in Salmonella, a Drosophila sex-linked recessive test, tests for DNA damage, a 
micronucleus test, and transformation of BHK cells) have been negative; however, it did cause 
mitofic recombination in Saccharomyces (Callen et al., 1980) and sister chromatid exchange in 
cultured human lymphocytes and in mouse bone marrow cells exposed in vivo (Morimoto and 
Koizumi 1983) (EPA 2008). 

Systemic Toxicity 

Adverse effects resulting from chloroform ingestion have been widely studied. Effects of 
subchronic and chronic exposure to chloroform range from mortality through various systemic 
(respiratory, cardiovascular, gastrointestinal, hematological, musculoskeletal, hepatic, and renal 
systems), immunological, neurological, developmental, reproductive, and carcinogenic effects 
(ATSDR 1997). Typical animal LOAELs and NOAELs for these varied systems range from 30 
to 600 mg/kg-day chlorofonn for subchronic and chronic exposure durafions (ATSDR 1997). 
Cancer in laboratory animals is reported from various studies to occur with ingesfion of 
approximately 60 to 200 mg/kg-day chlorofonn for 78 to 180 weeks (ATSDR 1997). 

Chloroform was first recognized for its ability to depress central nervous system function, hence 
its use as a general anesthetic (Simpson 1847). Much as with oral exposure, inhalation exposure 
to chloroform may bring about death, systemic effects (respiratory, gastrointestinal, 
hematological, hepatic, renal), neurological effects, and cancer. Human and laboratory animal 
LOAELs and NOAELs for systemic or neurological toxicity occur largely in the range of 10 to 
100 ppm exposures (ATSDR 1997). 

Neither ATSDR (1997) nor USEPA (USEPA 2008) have reviewed, in their toxicological 
assessments of chloroform, studies relating subchronic or clironic dermal exposure to chloroform 
with adverse health effects in rodents or humans. Acute exposure NOAELs for hepatic, dermal. 
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or renal effects in rabbits are observed with topical application of solutions containing 1000 to 
4000 mg chloroform per kilogram body weight (ATSDR 1997). 

Toxicity Values 

USEPA has established an oral RfD of 0.01 mg chloroform ingested per kilogram body weight 
per day, based on formation of fatty cysts in the liver of chronically-exposed dogs (Heywood et 
al. 1979) (USEPA 2008). This RfD is based upon a LOAEL of 15 mg/kg-day, adjusted to 12.9 
mg/kg-day to reflect a 7-day per week dosing schedule, and an aggregate uncertainty factor of 
1000. The uncertainty factor incorporates use of a LOAEL, interspecies conversion, and human 
sensitivity (10-fold each). An inhalation RfC of 0.098mg/m' has been a established based upon 
the ATSDR MRL (ATSDR 1997). The MRL is based on a NOAEL of 3 ppm for hepafic effects 
in mice (Larson et al. 1994). 

The USEPA has classified chloroform as a B2 carcinogen (USEPA 2008). The CalEPA has 
calculated an oral slope factor for chloroform of 0.031 (mg/kg-day)"' (CalEPA 2009). The slope 
factor calculation was based on kidney tumors rats and mice (Jorgenson et al. 1985 and 
NCI 1976). 

USEPA has calculated an inhalation unit risk concentration (risk per unit concentration of 
chloroform in the air) of 2.3 xlO"^ (pg/m"')"', which is the geometric mean of separate male and 
female slope factors (USEPA 2008). The critical study (NCI 1976) for this derivation reported 
hepatocellular carcinoma in female B6C3Fi mice and kidney tumors in male rats administered 
chloroform by gavage. Studies by Roe et al. (1979) are generally supportive ofthe risk estimate. 
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CHROMIUM 

Chromium (Cr, MW 52.0, CAS registry number 7440-47-3) is a metal that is found in varying 
oxidative states ranging from chTomium(-II) to chromium(+VI). Cr"̂ ^ is the most commonly 
occurring natural form ofthe metal. Cr̂ ,̂ which originates strictly from anthropogenic sources, 
is of greatest toxicological significance. Chromium is produced from the reduction of chromite 
ore using carbon. Chromium in various forms is used in the metallurgic industry (alloys 
including stainless steel), the ceramics industry (granular chromite), and the chemical industry 
(pigments, plating, leather treatment, wood preservatives). 

Carcinogenicity 

Hexavalent chromium (Cr^*) is classified as a human carcinogen by the EPA (category A), based 
on the demonstration by epidemiologic studies of an increase in the incidence of lung cancer in 
chromium-exposed workers (USEPA 2008). There are a sufficient number of these studies to 
establish a dose-response relationship between chromium exposure and human lung cancer. 
These findings, however, may be confounded by the smoking habits of workers. In calculating 
the dose-response relationship, it was assumed by both the author ofthe studies (Mancuso 1975) 
and EPA (1995a) that the smoking rate among workers was similar to that of white males in the 
general U.S. population. However, several other epidemiologic studies on the distribution of 
smoking among human population groups suggest that the smoking rate may be higher among 
industrial workers than in the general population (USEPA 2008). Chromium workers are 
exposed to both trivalent and hexavalent chromium; however, only hexavalent chromium has 
been found to be carcinogenic in animal studies and only hexavalent chromium is considered to 
be a human carcinogen (USEPA 2008). When assessing carcinogenicity among workers, it has 
been assumed that the ratio of trivalent to hexavalent chromium is 6:1 (USEPA 2008). 

Animal carcinogenicity studies with Cr̂ * have supported the human evidence of carcinogenicity, 
producing the following tumors types: intramuscular injection site tumors in rats and mice; 
intrapleural implant site tumors for various hexavalent compounds in rats; intrabronchial 
implantation site tumors for various hexavalent compounds in rats; and subcutaneous injection 
site sarcomas in rats (USEPA 2008). 

Mutagenicity 

In general, hexavalent chromium is mutagenic in bacterial and yeast assays and in Chinese 
hamster ovary cells, whereas trivalent chromium is not (USEPA 2008). Chromosomal effects, 
unscheduled DNA synthesis and transformation of cell lines have been induced by exposure to 
various chromium compounds (Raffetto et al. 1977; Casto et al. 1979; Levis et al. 1978). 

Systemic Toxicity 

Other than localized pre-neoplastic histopathological changes in the lung, chromium does not 
appear to induce systemic toxicity. A 1-year drinking-water study in rats (MacKenzie et al. 
1958) showed no systemic effects related to chromium exposure. Similarly, no toxicologically 
significant effects were observed in a 4-year study with dogs (Anwar et al. 1961), or in a group 
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of humans who drank water for 3 years from a private well containing chromium concentrations 
of 1 mg/L (USEPA 2008). 

No Studies have been documented examining the possible developmental or reproductive effects 
resulting from ingestion of chromium. 

Toxicokinetics 

Absorption of inhaled chromium compounds depends on several factors, including physical and 
chemical properties ofthe particles, such as oxidation state, size, and solubility, and the activity 
of alveolar macrophages (ATSDR 2008). The identification of chromium in urine and serum of 
humans occupationally exposed to soluble trivalent or hexavalent compounds in air indicates that 
chromium can be absorbed from the lungs (Randall and Gibson 1987); hexavalent chromium 
compounds appear to be more readily absorbed from the lungs than trivalent compounds, due in 
part to differences in the capacity to penetrate biological membranes. Chromium is also 
absorbed through the gastrointestinal tract, but at a much lower rate than through the lungs 
(ATSDR 2008). The absorption efficiency depends on the dietary intake (Anderson 1986). Both 
trivalent and pentavalent chromium can penetrate human skin to some extent (Samitz and . 
Shrager 1966). 

Metabolically, trivalent chromium compounds are essential to normal glucose, protein, and fat 
metabolism (Anderson 1986). In the lung, hexavalent chromium can be reduced to trivalent 
chromium by ascorbate. This reduction results in a shorter residence time of chromium in the 
lungs and constitutes the first defense against oxidizing reagents in the lung (Suzuki and Fukuda 
1990). When ascorbate is depleted from the lungs, hexavalent chromium can also be reduced by 
glutathione, although this is a slower process than reduction by ascorbate (Suzuki and Fukuda 
1990). Uptake and reduction of chromium compounds by pulmonary macrophages also occurs 
and appears to constitute a second line of defense against the pulmonary toxicity of hexavalent 
chromium compounds (Petrilli et al. 1986). The reduction of hexavalent chromium to trivalent 
chromium in cell extracts made from human pulmonary alveolar macrophages significantly 
reduces the mutagenic potency of chromium when it is tested in the Ames Salmonella assay 
(PetrilH etal. 1986). 

Hexavalent chromium may also be reduced to trivalent chromium by ascorbate in the 
gastrointestinal tract when exposure is oral (Samitz 1970). Reduction of hexavalent chromium 
may also result in the formafion of pentavalent chromium (ATSDR 2008). This reaction 
involves a one-electron transfer from the microsomal cytochrome P-450 system. Pentavalent 
chromium complexes are characterized as labile, reactive, and persistent; these characteristics 
make them likely candidates for interaction with cellular DNA (Jennette 1982). 

Toxicity Values 

Hexavalent chromium appears to exhibit no significant adverse systemic toxicity via ingestion. 
A 1-year drinking water study in rats showed no evidence of toxicity over the duration ofthe 
study (MacKenzie et al. 1958). The NOAEL for hexavalent chromium in the MacKenzie et al. 
(1958) study was calculated to be 2.5 mg/kg-day. USEPA used an uncertainty factor of 300 (10 
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for interspecies extrapolation, 10 for intrahuman variability, and 3 for a less than lifetime study), 
yielding an oral RfD of 0.003 mg/kg-day. This RfD is limited to the soluble satts of (metallic) 
hexavalent chromium (potassium dichromate, sodium dichromate, potassium chromate, and 
sodium chromate). 

Epidemiologic studies of occupational inhalation exposure to hexavalent chromium indicate 
adverse respiratory effects ranging from irritation ofthe nasal mucosa to perforation ofthe 
septum, depending on exposure concentrafion. USEPA has determined an RfC of 1 x 10"̂  
mg/m^ for inhaled hexavalent chromium particulates, based on a study by Lindberg and 
Hedenstiema (1983), which showed evidence of respiratory effects at occupational exposure 
levels of 2 ug/m"' hexavalent chromium (USEPA 2008). No adverse effects were observed at 1 
ug/m-'(0.14 ug/kg-day). 

Chromium-exposed workers were exposed to both valence forms of chromium. Trivalent 
chromium is an essential nufrient (NRC 1989), and only hexavalent chromium seems to have the 
ability to cause cancer in humans. The ratio of trivalent chromium to hexavalent chromium in 
occupational environments is considered to be 6:1 (Mancuso 1975). SFs from various studies 
range from 0.035 to 0.13 (ug/m^)"' (Langard et al. 1980; Axelsson et al. 1980; Pokrovskaya and 
Shabynina 1973). These studies assume that the smoking habits of chromate workers are similar 
to those ofthe general white male population and thus may overestimate risk, because the 
proportion of smokers is typically higher for industrial workers than for the general population 
(USEPA 2008). Alternatively, the assumption of a 6:1 rafio between trivalent chromium and 
hexavalent chromium may underestimate risk, if this ratio is incorrect. Using Mancuso's data, 
USEPA's inhalafion unit risk for cancer is 1.2x10"̂  (ug/m^)"' (= 0.04 [ug/kg-day]"'). 
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4,4'-DDD 

DDD (tetrachlorodiphenylethane or TDE), CAS Number 72-54-8 is a breakdo-wn, or daughter 
product of 4,4'-DDT, an organochlorine pesticide that is one of a class of insecticides known as 
chlorinated ethane derivatives. During the 1940s to the 1960s, the organochlorine insecticides 
were used extensively in agriculture, soil, and stmcture insect confrol, as well as in malaria 
control programs. However, due to their long-term persistence in the environment and their 
tendency to accumulate in biologic as well as nonbiologic media, the organochlorine insecticides 
were replaced by the organophosphate insecticides for many uses in the early 1950s (Klaassen, 
Amdur, and Doull 1986). 

In general, the organochlorine insecticides are considered to be less acutely toxic, but have 
greater potential for chronic toxicity, than the organophosphate and organocarbamate 
insecticides. The oral LD50 in male rats for a number of organochlorines ranges from 18 mg/kg 
for endrin to 5,000 to 7,000 mg/kg for methoxychlor, while the dermal LD50 ranges from 
18 mg/kg for endrin to 2,510 mg/kg for DDT (Klaassen, Amdur, and Doull 1986). Acute hazard 
potential may be ranked approximately from highest to lowest as endrin, aldrin, dieldrin, 
chlordane, toxaphene, kepone, heptachlor, DDT, and methyoxychlor. 

There is a growing body of evidence which suggests that environmental chemicals, including 
many ofthe organochlorine insecticides, can dismpt the endocrine system by exhibiting 
estrogenic function, causing a cascade of biological effects. Endocrine dismpters interfere with 
the role of natural hormones in the body. DDT is considered to be estrogenic. Observed effects 
in animal studies have included dismption of female and male reproductive functions, including 
dismption of normal sexual differentiation, ovarian function, sperm production, and pregnancy 
as well as effects on the thyroid gland (USEPA 1997). Rats given DDT exhibited estrogenic 
effects. A contaminant of DDT (o,p'-DDT) was shown to compete with estradiol for binding the 
estrogen receptors in rat uterine cytosol and estrogen receptors in mammary tumors (Klaassen, 
Amdur, and Doull 1986). Depressed sperm counts may accompany excessive absorption of 
organochlorines (Klaassen, Amdur, and Doull 1986). The USEPA has not assigned an RfD for 
DDD (USEPA 2008) 

The carcinogenicity of DDD has been demonstrated in animal studies (USEPA 2008) resulting in 
a B2 cancer designafion, probable human carcinogen. The USEPA has recommended a cancer 
slope factor of 0.24 mg/kg/day"' (USEPA 2008). An inhalafion unit risk of 6.9x10"^ per (ug/m^)"' 
has been derived by the CalEPA (CalEPA 2009). 
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1,2-DICHLOROETHENE MIXED ISOMERS 

cis-1,2-Dichloroethene, or cis-l,2-DCE (C2H2CI2, CAS Registry No. 156-59-2), is a colorless, 
volatile liquid with a slightly acrid, ether-like odor, trans-1,2-DCE (C2H2CI2, CAS Registry No. 
156-60-5) is also a light, colorless liquid with a sweetish odor. In commerce, the two isomers are 
often found combined as mixed 1,2-DCE, which is used in perfiimes, dyes, gums and waxes, 
oils, lacquers, thermoplastics, phenols, and camphor as a direct solvent; as an intermediate for 
chlorinated compounds; and as a fermentation-retarding agent. Mixed 1,2-DCE has been used in 
the extraction process for caffeine, fat, and natural rubber; as a dry-cleaning solvent; in food 
packaging adhesives and germicidal fumigants; and as a veterinary and human anesthetic 
(ACGIH 1991-1992). 

The greater part of 1,2-DCE is excreted direcUy from the lungs after inhalation. Once absorbed, 
the remainder distributes rapidly to tissues based on their lipid content and individual 
tissue/blood partition coefficients, with highest concentrations appearing in the fat, brain, and 
blood. Peak blood levels occur soon after inhalation exposure ceases (Sullivan and Krieger 
1992). In rats, both isomers (cis- and trans-) are transformed to the same metabolites, 
dichloroacetic acid and dichloroethanol (Anonymous 1984). 

Toxicity Values 

USEPA has derived an RfD for cis-l,2-dichloroethene of 0.01 mg/kg-day by applying to the 
NOAEL of 32 mg/kg-day an uncertainty factor of 3000 (10 for use of a subchronic study, 10 to 
extrapolate from rats to humans, 10 to protect sensitive individuals and 3 for database 
limitations, including lack of reproductive or developmental studies) (USEPA 2002). The 
USEPA has also derived an RfD for trans-1,2-dichloroethene of 0.02 mg/kg-day based upon a 
NOAEL of 17 mg/kg-day from a drinking water study (USEPA 2008). 

USEPA has not established an RfC for 1,2-DCE, and has given it the carcinogenicity 
classificafion D (not classifiable as to human carcinogenicity (USEPA 2008), based on a.lack of 
human and animal data and generally negative results in mutagenicity tests. 

References 

ACGIH (American Council of Governmental Industrial Hygienists). 1991-1992. 1,2-
Dichloroethylene. Pp. 429-431 in Background Documentafion for the Threshold Limit 
Values and Biological Exposure Indices. American Council of Governmental Industrial 
Hygienists, Inc., Cincinnati. 

Anonymous. 1984. P. 40 in Farm Chemicals Handbook. Meister Publishing, Willoughby, 
Ohio. 

Sullivan, J.B., Jr., and G.R. Krieger, Eds. 1992. Halogenated solvents. P. 738 in Hazardous 
Materials Toxicology Clinical Principles of Environmental Health. Williams and 
Wilkins, Balfimore. 

C-47 



USEPA. 2002. PPRTV Derivation Support Document for cis-I,2-Dichloroethylene (CASRN 
156-59-2). Superfund Health Risk Technical Support Center, USEPA Nafional Center 
for Environmental Assessment. September 2. 

USEPA (U.S. Environmental Protection Agency). 2008. IRIS (Integrated Risk Informafion 
System) database maintained on the Intemet at http://www.epa.gov/iris by EPA 
Environmental Criteria and Assessment Office, Cincinnati. 

C-48 

http://www.epa.gov/iris


IRON 

Iron (Fe, CAS registry number 7439-89-6) is the fourth most abundant element in the earth's 
cmst and the second most abundant metal. It comprises approximately 5 percent ofthe 
continental cmst. Its concentration in ground water ranges from 0.5 mg/L to 10 mg/L; its 
concentration in soil is between 0.7 and 4.2 percent (NRC 1979). In the late 1970s, world 
production of iron was over 500 million metric tons, with the U.S. producing roughly 20 percent 
ofthe world total (NRC 1979). Since iron is an essential nutrient, some amount of iron is needed 
in the diet. 

Carcinogenicity 

Iron has not been reported to be mutagenic (NRC 1979). It has not been classified with respect 
to carcinogenicity, given the paucity of animal cancer bioassays and human cancer studies. Iron 
overload may be associated with carcinoma ofthe liver; however the data are poor and 
inconclusive (NRC 1979). 

The acute effects of iron toxicity in humans are well characterized and consist of gastrointestinal, 
cardiovascular, metabolic, neurological and hepatic alterations (Bothwell et al. 1979; Banner and 
Tong 1986; Engle et al. 1987; and Mann et al. 1989, all as cited in USEPA 1993). Acute effects 
are based mostly on observations of children who accidentally ingest therapeutic iron 
supplements; they are rarely, if ever, associated with ingestion of naturally occurring or other 
commercially produced substances (NRC 1979). Gastrointestinal toxicity is characterized by 
vomiting, diarrhea, and abdominal pain, caused by the direct caustic effect of iron on the mucosa 
ofthe stomach and small intestine. Gastrointestinal toxicity can progress to gastric/intestinal 
hemorrhage and/or necrosis and, in rare cases, to stenosis in the stomach outlet and small 
intestine. Cardiovascular iron toxicity is marked by severe hemodynamic alterations and .can 
lead to shock and cardiac failure; neurological toxicity ranges from lethargy to coma. Ahhough 
a rare occurrence, hepatic toxicity from iron can range from cloudy swelling of hepatocytes to 
necrosis. The average human lethal dose is 200B250-mg/kg body weight (NRC 1979). Thus, 
the average adult male would have to ingest 14 grams of elemental iron for it to be lethal; the 
average 2 year old, 3 grams (NRC 1979). 

Chronic iron toxicity has been noted in individuals with various genefic and/or metabolic 
disorders, including hemochromatosis (massive iron overload together with cirrhosis and/or 
other tissue damage due to iron), thalassemia, and sideroblastic anemia, as well as in individuals 
who receive frequent blood transfusions (Jacobs 1977, and Bothwell et al. 1979, both as cited in 
USEPA 1993). Excessive intake of iron attributed to consumption of home-brewed Kaffir beer 
has resulted in chronic hemochromatosis among the South African Bantu population (NRC 1979; 
and Bothwell and Bradlow 1960; and Bothwell et al. 1964, both as cited in USEPA 1993). 
Pathologic findings associated with hemochromatosis include: 1) fibrosis in heavily siderotic 
organs, particularly the liver, 2) cirrhosis, 3) testicular atrophy, and 4) osteoporosis (NRC 1979), 

Though chronic iron toxicity can occur in individuals with genetic/metabolic disorders, it is 
debatable whether a chronic overload via ingestion is possible in individuals with a normal 
ability to control iron absorption. Using values obtained from the second National Health and 
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Nutrition Examinafion Survey (NHANES II), Looker et al. (1988, as cited in USEPA 1993) 
compared dietary iron intake with biochemical indices of iron status. NHANES II consisted of a 
1976B1980 sample ofthe U.S. population aged 6 months to 74 years. Observed intake levels of 
0.15B0.27 mg/kg-day iron were found to be both great enough to prevent iron deficiency and 
insufficient to cause the toxic effects of iron overload (Elinder 1986; Cook 1991; Hillman and 
Finch 1985, all as cited in USEPA 1993). Lauffer (1991, as cited in USEPA 1993) and Sullivan 
(1992, as cited in USEPA 1993) suggest that iron overload elevates the risk of acute myocardial 
infarction by promoting oxidation of low-density lipoprotein (LDL). A 1992 Finnish study of 
1,931 randomly selected men aged 42B60 years by Salonen et al. lends support to this theory in 
that it found that high semm ferritin concentration and high dietary iron intake were risk factors 
for myocardial infarction. 

Animal studies attempting to model hemochromatosis have been mostly negative, as have cuiimal 
studies involving parenteral administration of iron (Bothwell et al. 1979, as cited in USEPA 
1993; and NRC 1979). 

Ingestion of iron supplements during pregnancy has not been correlated to adverse 
developmental effects in humans, although some women ingesting large quantities of iron (>1.2 
gram) during pregnancy experienced nausea, vomiting, hematoemesis, abdominal pain, and/or 
diarrhea (NAS 1989, as cited in USEPA 1993). No teratogenic effects have been associated with 
iron (NRC 1979). 

No treatment-related teratogenic or embryotoxic effects were observed in rats given 2.7 
mg/kg-day iron on gestation days 6-15 or rats/mice given 24-76 mg/kg-day iron for 6 days 
(Nolen et al. 1972; Tadokoro et al. 1979, as cited in USEPA 1993). 

This essential nutrient is found primarily in the form of hemoglobin in the body. The 
concentration of iron in the body at any given point is regulated largely through changes in the 
amount of iron absorbed by the gastrointestinal mucosa. The following factors influence the 
absorption of iron: 1) body stores, 2) the amount and nature of iron in ingested food, and 3) 
dietary factors that may increase or decrease the availability of iron for absorption (NRC 1979). 
Although the body is generally effecfive in regulating iron levels, it is incapable of excreting 
large amounts of iron following excessive accumulation resulting from acute or chronic ingestion 
of high levels of iron (NAS 1989, as cited in USEPA 1993). 

Toxicity Values 

The USEPA has identified an oral RfD of 0.7 mg/kg-day based upon effects to the digestive 
system (USEPA 2007). 
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LEAD 

Lead (Pb; CAS Registry No. 7439-92-1) and lead compounds are present in the environment 
both naturally and as a result of anthropogenic activities. Lead compounds have many industrial 
applications, such as in the plates of electric batteries and accumulators; as compounding agents 
in mbber manufacturing; as ingredients in paints, glazes, glass, and pigments; and in the 
chemical industry. Exposures to lead dust may occur during the manufacture of these product, or 
during mining, smelting, and refining; and exposures to lead fumes may occur during such high-
temperature operations as welding or spray-coating of metals with molten lead, or through waste 
incineration. Lead may occur naturally in drinking water and unnaturally in water delivered 
through lead pipes to residents of older homes in soft-water areas. Inadequately glazed 
earthenware or china may contain lead that leaches out on contact with heated or acidic foods. It 
occurs in the house dust of older homes that were once painted with lead paint. The level of 
exposure resulting from contact is highly variable. Children with pica for paint chips or for soil 
may have elevated blood lead levels ranging from marginal to high enough to cause clinical 
illness. 

The majority ofthe toxic effects of lead have been observed in humans. Effects of lead on 
humans are typically discussed in terms of their correlafing absorbed intemal body dose, 
expressed as a blood lead level (ug/dL). In many instances, intemal doses are actually the result 
of multiple routes of exposure. 

Carcinogenicity 

Lead at very high doses has been shown to cause some tumors in animals (Azar et al. 1973; 
Koller et al. 1985; Van Esch and Kroes 1969). However, epidemiology studies, despite large 
exposures among workers, have failed to indicate that lead may cause cancer in humans (Kang et 
al. 1980; Cooper et al. 1985; Selevan et al. 1985; Baker et al. 1980). USEPA has classified lead 
as a Category B2 carcinogen, due to sufficient evidence from animal bioassays (renal tumors in 
rats ingesting lead for a lifetime) but inadequate evidence in humans (USEPA 2008). The data 
are considered inadequate to develop a slope factor for lead. Lead appears to be more potent as a 
systemic toxicant to the hemopoietic and neurologic systems than as a cancer-causing agent. 

Mutagenicity 

According to USEPA, "Lead acetate induces cell transformation in Syrian hamster embryo cells 
(DiPaolo et al. 1978) and also enhances the incidence of simian adenovims induction. Lead 
oxide showed similar enhanced adenovims induction (Casto et al. 1979). Under certain 
conditions lead compounds are capable of inducing chromosomal aberrations in vivo and in 
tissue cultures. Grandjean et al. (1983) showed a relationship between SCE and lead exposure in 
exposed workers. Lead has been shown, in a number of DNA stmcture and function assays, to 
affect the molecular processes associated with the regulation of gene expression" (USEPA 
2008). 
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Systemic Toxicity 

The predominant systems affected by chronic lead inhalation or ingestion by humans are the 
hematologic, neurologic, cardiovascular, and renal systems (ATSDR 2007). The basis for lead 
toxicity is its ability to bind to ligating groups in physiologically critical biomolecules, which 
may then dismpt their function by competing with essential metal ions for binding sites, 
inhibifing enzyme activity, and altering ion transport (Calabrese and Kenyon 1991). Toxic 
hematologic effects include inhibition of several enzymes involved in heme synthesis, with 
resultant depression of hemoglobin synthesis and anemia. The primary cardiovascular effect is 
elevation of blood pressure, a dose-dependent effect that also lacks any apparent threshold 
(Harlan 1988). Neurologic effects typically manifest themselves as neurobehavioral effects and 
alterations ofthe peripheral nervous system. Consequences can include weakness in the limbs 
(Zimmerman-Tansella et al. 1983), fatigue (Hanninen et al. 1979; Baker et al. 1979), loss of 
memory function (Haiminen et al., 1979), significant impairment in leaming capacity (Wang et 
al. 1989; Rummo et al. 1979; Emhart et al. 1981), limb tremors (Baker et al. 1979), and 
encephalopathy at higher blood levels (Rummo et al. 1979). High blood lead levels have also 
been correlated with nephropathy, gastrointestinal effects, and electrocardiographic 
abnormalifies (ATSDR 2007). 

Exposure to environmental lead levels which translate to relatively low blood lead levels has 
been shown to have adverse effects upon several physiological parameters. These include the 
alteration of several ofthe enzymes involved in the synthesis ofthe heme moiety, an essential 
component of substances like hemoglobin (the oxygen transporter in red blood cells), 
cytochromes P-450 (major xenobiotic detoxification mechanisms) and respiratory cytochromes 
(major source of metabolic energy reserves). In addition, neurologic effects upon behavior, 
memory, leaming capacity, and emotion have been established. Increases in blood pressure in 
the middle-aged have also been observed. These effects manifest themselves at all measured 
blood lead levels, with no known threshold in humans. However, animal studies have been 
performed to evaluate the toxic endpoints of low level lead exposure, and doses at which there 
are no or minimal apparent effects have been achieved. The existence of neurologic impairments 
from semm levels of lead below 10 p.g/dL is currently being debated in the scientific community. 
Because infants and young children appear to be particularly sensitive to the neurologic effects 
of lead, no threshold dose has been established for either oral or inhalation exposure. 

Toxicokinetics 

The absorption rate of deposited lead depends on various factors, particularly on the 
physico.chemical form of lead in particles. No evidence of lead accumulation in the lungs exists 
(Friberg et al. 1986). About 90% of lead particles in ambient air that are deposited in the lungs 
are small enough to be retained and are absorbed through alveoli into the bloodstream. Larger 
particles are cleared from the repiratory tract and swallowed. (Doull et al. 1986). 

Absorbed lead is transported by blood to various organs and tissues, particularly the liver and 
kidney. It is then gradually redistributed to form an exchangeable compartment between blood 
and soft tissues and a storage compartment in bone, teeth, and hair. In humans subjects with low 
lead exposure, about 90% ofthe total body burden is found in bone. Lead in bone builds up 
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throughout life. In soft tissues it stabilizes early in adult life and may decrease with age. Lead 
circulating in the blood is mainly bound to erythrocytes where its concentration is about 16 times 
higher than in plasma. Lead also has an affinity for cell membranes and mitochondria, but not 
for lysosomes. (Friberg et al. 1986; Oilman et al. 1985). 

Placental transfer of lead has been demonstrated. There is fairly good correlation between lead 
concentrations in the blood of mothers and newbom infants, and the distribution in fetal tissues is 
similar to the distribution in the adult (Friberg et al. 1986; Doull et al. 1986). 

Metabolism 

About 90% of ingested lead is unabsorbed and eliminated through feces. Absorbed lead is 
excreted primarily in urine (about 76%); about 16% is eliminated through gastrointestinal 
secretions, and less than 8% through hair, nails, and sweat. The rate of biliary excretion in man 
is not known. The mechanism of excretion appears to be essentially glomemlar filtration. Lead 
is also excreted in human milk in concentrations up to 12 pg/L. 

Lead excretion varies considerably among animal species. The main route of excretion is via the 
urine in baboons; but in rats and sheep, biliary and transmucosal excrefion may be higher than 
urinary excrefion (Friberg et al. 1986). 

Toxicity Values 

The derivation of a toxicity value for an allowable lifetime exposure hinges upon the concept of 
a threshold under which the critical toxic effect will not be manifested during the average 
person's lifetime and over which the critical effect, as well as additional toxic effects, may occur. 
However, certain toxic effects have been observed to occur at any measured blood levels of lead. 

No lead toxicity values have been formally adopted by regulatory agencies. There are two major 
complicating factors in assigning a toxicity value to lead and predicfing subsequent risks 
associated from exposure. These factors include the complex nature ofthe kinetic modeling of 
lead distribution within the human body, and the lack of a threshold level for certain adverse 
health effects. Inherent in reaching any conclusion with respect to the toxic effects of lead, or 
any compound, is a knowledge ofthe intemal levels of exposure as well as the relationship 
between the exposure level and the critical or toxic endpoint. Once lead is internalized, it 
distributes among blood, soft tissue, and bone. The complication arises due to the fact that lead 
in bone, while remaining complexed there for very long time periods (decades), can be 
redistributed throughout the body, thus giving additive exposures beyond the initial exposure. In 
this way, a cumulative toxic effect can occur, which may not have initially been expressed. 

A blood lead level of 10 pg/dL has been identified as a level at which toxic effects in humans 
can be manifested (e.g., decreased intelligence, impaired neurobehavioral development, elevated 
blood pressure) (CDC 1991). 

Currently, lead is not regulated as a carcinogen because it appears to be more potent as a toxicant 
to the hemopoietic system by inhibiting heme synthesis. 
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MANGANESE 

Manganese (Mn; CAS Registry No. 7439-96-5) is a pinkish gray, lustrous and brittle metal that 
is used in rock cmshers and in the manufacture of ceramics, matches, glass, dyes, welding rods. 
It is a component of steel and metal alloys. (ATSDR 2008). 

Cancer 

USEPA considers manganese to be unclassifiable as a human carcinogen (Category D), based on 
an absence of human carcinogenicity data, inadequate evidence of carcinogenicity in animals, 
and inadequate genotoxicity data (USEPA 2008). 

Mutagenicity 

Few genotoxicity assays of manganese have been conducted. No studies were located regarding 
genotoxic effects in humans (ATSDR 2008). Treatment of male rats with manganese at repeated 
oral doses of 0.014 mg/kg-day manganese for 80 days did not produce any significant chromo
somal damage in bone marrow or sperm cells (Dikshith and Chandra 1978). Results of m vitro 
genotoxicity assays have been mixed. The available data indicate that manganese may have 
genotoxic potential, but they are not sufficient to evaluate the genotoxic risk of manganese to 
humans (ATSDR 2008). 

Systemic Toxicity 

Humans exert an efficient homeostatic control over manganese so that body burdens are kept 
constant with variations in diet. Manganese is an essential element, being required for normal 
human gro-wth and maintenance of health. Children may be less susceptible to manganese 
intoxication and may require slightly higher levels of manganese than do adults (USEPA 2008). 

The World Health Organization (WHO 1973) reviewed several invesfigations of adult diets and 
reported the average daily consumption of manganese to range from 2.0 to 8.8 mg/day. Higher 
manganese intakes are associated with diets high in whole-grain cereals, nuts, green leafy 
vegetables, and tea. Depending on individual diets, a normal intake may be well over 10 mg 
Mn/day, especially from a vegetarian diet. While the actual intake is higher, the bioavailability 
of manganese from a vegetarian diet is lower, thereby decreasing the actual absorbed dose. 
From manganese balance studies, the WHO concluded that 2-3 mg/day is adequate for adults and 
that 8-9 mg/day is "perfectly safe" (WHO 1973). 

An epidemiologic study of manganese in drinking water was performed by Kondakis et al. 
(1989). Three areas in northwest Greece were chosen for this study, with manganese 
concentrations in natural well water of 3.6-14.6 ug/L in area A, 81.6-252.6 ug/L in area B, and 
1,600-2,300 ug/L in area C The total populafion ofthe 3 areas being studied ranged from 3,200 
to 4,350 people. Although the amount of manganese in the diet was not reported, the authors 
indicated that most ofthe food was purchased from markets. The individuals chosen were 
submitted to a neurologic examination, the score of which represents a composite ofthe presence 
and severity of 33 symptoms (e.g., weakness/fatigue, gait disturbances, tremors, dystonia). 

C-57 



Whole blood and hair manganese concentrations were also determined. The authors indicate that 
the difference in mean scores for area C versus A was significantly increased for both sexes 
combined. In a subsequent analysis, logistic regression indicated that there is a significant 
difference between areas A and C, even when both age and sex are taken into account (Kondakis 
1990). The NOAEL identified in this epidemiological study was 0.005 mg/kg-day (USEPA 
2008). 

The major toxic effects of inhaled manganese are primarily neurological. A syndrome called 
"manganism" has been observed only in workers exposed to chronic, high levels of manganese. 
It is characterized by preliminary general weakness, anorexia and muscle pain, with 
psychological signs such as apathy and dullness, as well as impotence. Advanced stages include 
difficulty in walking, muscle tremor, and behavioral disturbances. This syndrome has not been 
observed for low level, chronic or sporadic exposures, nor has it been observed in studies with 
animals (ATSDR 2008). 

Roels et al. (1992) conducted a cross-sectional study of 92 male workers exposed to manganese 
dioxide (Mn02) dust in a Belgian alkaline battery plant. A control group of 101 male workers 
was matched for age, height, weight, work schedule, coffee and alcohol consumption, and 
smoking; educational level was slightly higher in the control group. The manganese-exposed 
group had been exposed to Mn02 for an average of 5.3 years (range: 0.2-17.7 years). The 
geometric means ofthe workers' TWA airbome manganese concentrations, as determined by 
personal sampler monitoring at the breathing zone, were 0.215 mg/m. for respirable dust and 
0.948 mg/m for total dust. The authors noted that the personal monitoring data were 
representative ofthe usual exposure ofthe workers because work practices had not changed 
during the last 15 years ofthe operation ofthe plant. 

Geometric mean concentrations of blood manganese (MnB) (0.81 ug/dL) and urinary manganese 
(MnU) (0.84 ug/g creatinine) were significantly higher in the Mn-exposed group than in the 
control group, but on an individual basis no significant correlation was found between either 
MnB or MnU and various external exposure parameters. A self-administered questionnaire 
focused on occupational and medical history, neurological complaints, and respiratory 
symptoms. Responses to the questionnaire indicated no significant differences between groups 
in either respiratory or neurological symptoms, nor were spirometric, hormonal, or calcium 
metabolism measurements significantly different for the two groups (Roels et al 1992). 

Of particular note, manganese workers performed worse than controls on several measures of 
neurobehavioral function. Visual reaction time was consistently and significantly slower in the 
manganese-exposed workers measured in four 2-minute periods, with more pronounced slowing 
over the total 8-minute period and significantly greater variability in reaction times for the 
exposed group. Abnormal values for mean reaction times (defined as greater than or equal to 
the 95th percentile ofthe control group) also were significantly more prevalent in the exposed 
group during three of four 2-minute intervals ofthe 8-minute testing period. Five measures of 
eye-hand coordination (precision, percent precision, imprecision, percent imprecision, and 
uncertainty) reflected more erratic control of fine hand-forearm movement in the exposed group 
than in the controls, with mean scores on all five measures being highly significantly different 
for the two groups. There was also a significantly greater prevalence of abnormal values for 
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these five measures in the manganese-exposed group. The hole tremormeter test of hand 
steadiness indicated a consistently greater amount of tremor in the exposed workers, with 
performance for two ofthe five hole sizes showing statistically significant impairment (Roels et 
al. 1992). 

A LOAEL may be derived from the Roels et al. (1992) study by using the IRD concentration of 
Mn02, expressed as mg/m^ years (based on 8-hour TWA occupational exposures for various job 
classifications, multiplied by individual work histories in years). Dividing the geometric mean 
IRD concentration (0.793 mg/m years) by the average duration ofthe workers' exposure to 
Mn02 (5.3 years) yields a LOAEL of 0.15 mg/m^. Adjusted for continuous exposure, the 
LOAEL is 0.05 mg/m^ 

Roels et al. (1987) conducted a cross-sectional study in 141 male workers exposed to Mn02, 
manganese tetroxide (Mn304), and various manganese salts (sulfate, carbonate, and nitrate). A 
matched group of 104 male workers was selected as a control group. The two groups were 
matched for socioeconomic status and background environmental factors; in addition, both 
groups had comparable work-load and work-shift characteristics. Significant differences in 
mean scores between manganese-exposed and reference subjects were found for objective 
measures of visual reaction time, eye-hand coordination, hand steadiness, and audio-verbal 
short-term memory. The prevalence of abnormal scores on eye-hand coordination and hand 
steadiness tests showed a dose-response relationship with blood manganese levels; short-term 
memory scores were related to years of manganese exposure but not to blood manganese levels. 
The prevalence of subjective symptoms was greater in the exposed group than in controls for 20 
of 25 items on the questionnaire, with four items being statistically significant: fatigue, tinnitus, 
trembling of fingers, and irritability. Based upon the findings of impaired neurobehavioral 
function in workers whose average Mn exposure was estimated by the geometric mean TWA of 
total airbome manganese dust at the time ofthe study, a LOAEL of 0.97 mg/m was identified, 
which, when adjusted for continuous exposure, is equivalent to a LOAEL of 0.34 mg/m^. This 
LOAEL is based on total manganese dust of mixed forms, whereas the LOAEL from Roels et al. 
(1992) study is based on the measured respirable dust fraction of Mn02 only. 

Minimal information regarding manganese and the dermal exposure route could be located. It is 
generally regarded that manganese uptake across intact skin is very limited, as is the case for 
most inorganic forms of metal ions (ATSDR 2008). 

Toxicokinetics 

Exposure to manganese mainly occurs via ingestion and inhalafion. The extent to which 
manganese is absorbed across the intestine is approximated at 3-5 percent, and does not appear to 
be substantially influenced by the carrier medium (i.e., water versus food). Similar extents of 
absorption have been noted in animals as well, with typical amounts equal to 2.5-5.5 percent. 
Manganese distributes to various tissues following ingestion, and serves as a normal tissue . 
constituent. Tissue levels may be somewhat higher in animal tissues than in their human tissue 
counterparts. Manganese which is inhaled, typically in particle form, is absorbed to some 
unknown extent across the lungs, and a certain percentage of inhaled manganese particles are 
subsequently swallowed and ingested as well (ATSDR 2008). 
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Metabolism 

Manganese is not known to be metabolized or biotransformed, and behavior within the body 
would be essentially limited to absorption, distribution, potential sequestration, and excretion. 
The valence state of manganese is thought to undergo changes within the body (alterations in 
oxidation state), which may influence its ability to form complexes or serve as a co-factor for 
certain proteins (ATSDR 2008). 

Toxicity Values 

The information used to determine the RfD for manganese in food was taken from many large 
populations consuming normal diets over an extended period of time with no adverse health 
effects (WHO 1973; NRC 1989; Schroeder et al. 1966). A NOAEL of 0.14 mg/kg-day 
(corresponding to 10 mg/day for a 70 kg adult) is based on a composite of data from all three 
references. The Food and Nutrition Board ofthe National Research Council (NRC 1989) 
determined an "adequate and safe" intake of manganese to be 2-5 mg/day for adults. This level 
was chosen because it includes an "extra margin of safety" from the level of 10 mg/day, which 
the NRC considered to be safe for an occasional intake. To evaluate exposure to manganese in 
all other exposure pathways besides diet, the USEPA recommends modifying the oral RfD by a 
factor of 3 (USEPA 2008). 

The inhalation RfC for manganese is based on a LOAEL of 0.05 mg/m^ as determined by Roels 
et al. (1992) (USEPA 2008). An uncertainty factor of 1,000 reflects factors of 10 to protect 
sensitive individuals, 10 for use of a LOAEL, and 10 for database limitations reflecting both the 
less than chronic periods of exposure and the lack of developmental data, as well as potential but 
unquantified differences in the toxicity of different forms of manganese. Thus, the RfC is 5x10" 
mg/m , which is equivalent to an inhalation RfD of 1.4x10" mg/kg-day. No cancer slope factors 
can be calculated for manganese at this time because of a lack of data. 
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NAPHTHALENE 

Naphthalene (CioHg, CAS Registry No. 91-20-3) is a white crystalline solid that is sometimes 
powdered or flaked. It has the odor of moth balls and is used as an ingredient of some moth 
repellants and toilet bowl cleaners. It is also a combustion product of cmde oil, gasoline, diesel 
fuel (and thus a constituent of vehicle emissions) and tobacco. Melted naphthalene is corrosive 
to some forms of plastics, mbber, and coatings. 

Cancer 

Naphthalene has been tested in studies capable of detecting the ability to cause cancer; however, 
all but one study showed no such evidence. In the 2-year NTP study of chronic toxicity and 
carcinogenicity (NTP 1992), a statistically elevated incidence of lung alveofar/bronchiolar 
adenomas at the high dose level was observed in female mice at the highest dose tested. This 
study provides weak, possibly questionable, evidence of carcinogenicity, because (a) only one 
sex showed the tumorigenic effect; (b) only one tumor type (benign) was observed; (c) no dose-
response existed, since the tumors were present only in the group receiving the highest dose; and 
(d) the sfrain of mice used in the study typically exhibits high spontaneous rates of lung 
adenomas. 

EPA has reclassified the potential carcinogenicity of naphthalene to Group C, based on 
inadequate human carcinogenicity data and limited evidence of carcinogenicity in animals via 
the inhalation route (USEPA 2008). 

Systemic Toxicity 

Several studies have been reported on the subchronic and chronic toxicity of naphthalene. At 
high inhalation and oral doses, naphthalene can produce injury. Cataracts were diagnosed in 8 of 
29 chemical plant workers occupationally exposed to high doses of naphthalene for 5 years 
(Ghetto and Mariani 1956). In addition, skin contact with naphthalene can result in irritation or 
severe dermatitis in sensitized humans (Manahan 1989). 

Naphthalene ingestion has resulted in abdominal pain, nausea, vomiting, diarrhea, urine 
darkening, bladder irritation, jaundice, anemia, and hyperthermia (Gerarde 1960). Daily oral 
administration of 1 g/kg to rabbits produced degenerative changes in the lens ofthe eye; within 2 
weeks the whole lens became cataractous (Potts 1986). A review ofthe literature on cataract 
formation in rodents and rabbits resulting from naphthalene administration demonstrates that 
metabolic pathways of naphthalene differ among strains of rats, mice, and rabbits, and only some 
strains are susceptible to cataract formation from naphthalene ingested at high doses (Van 
Heyningen and Pirie 1976). Hemolytic anemia was observed in dogs given oral doses of 3-9 g of 
naphthalene (Zuelzer and Apt 1949), and the effect was reversible within 50 days after cessafion 
of exposure. 

The inhalation of high acute doses of naphthalene by humans has caused headache, confusion, 
eye irritation, nausea, profuse perspirafion with vomiting, optic neuritis, hematuria, and edema 
(Gerarde 1960). In a 2-year study (NTP 1992), chronic exposure of mice to naphthalene at 
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airbome concentrations of 10 or 30 ppm resulted in chronic inflammation ofthe lung and nose, 
metaplasia ofthe olfactory epithelium, and hyperplasia ofthe respiratory epithelium. In this 
study, a statistically significant increase in lung adenomas occurred in females ofthe highest 
dose group compared to controls. 

Toxicity Values 

The oral RfD for naphthalene is 0.02 mg/kg-day (USEPA 2008), based on an unpublished 
subchronic study (Battelle 1980), in which rats were administered naphthalene by gavage five 
days/week for 13 weeks. A NOAEL of 100 mg/kg-day was identified, based on decreased mean 
body weights in males at the two highest doses tested. There were no changes in either food or 
water consumption. The NOAEL was converted to an equivalent daily dose of 72 mg/kg-day, 
and the chronic RfD was calculated using an uncertainty factor of 3,000 to account for intra- and 
inter-species variability and for the use of a subchronic study. An inhalation RfC of 
0.003 mg/m^ was derived based upon a LOAEL of 9.3 mg/m"' in a mouse inhalation study 
(NTP 1992). 

An inhalation unit risk of 3.4x10"^ per (ug/m^)"' is derived by the CalEPA based upon male rat 
nasal respiratory epithelial adenoma and nasal olfactory epithelial neuroblastoma incidence data 
(NTP 2000). 
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NICKEL 

A natural element ofthe earth's cmst, nickel (Ni; CAS Registry No. 7440-02-0) can exist in a 
wide variety of different oxidative states (-1 to +1V). The most commonly encountered form of 
nickel is as the divalent cation (Ni *), and raw nickel is typically extracted from nickel-sulfide-
bearing ore bodies. Domestic production of nickel from ores ceased in 1986, however recycled 
nickel continues to be an important source for industry. Nickel is used commercially in the 
production of various metal alloys and, as nickel salts, in electroplating, ceramics, and pigments. 

No evidence clearly defines a biochemical function for nickel in higher animals or humans; 
however, because nickel is essential for several animals, plants, and microorganisms, nickel may 
be an essenfial micronutrient for humans also (Nielsen 1994). 

Cancer 

Nickel refinery dust and one of its major constituents, nickel subsulfide, have been classified as 
human carcinogens (Category A) by EPA (USEPA 2008). Epidemiologic studies have shown 
that occupational exposure to nickel via inhalation of nickel refinery dust is associated with an 
increased incidence of lung and nasal tumors in exposed workers (Chovil et al. 1981; Doll et al. 
1977). In a reanalysis of most of the epidemiology studies in nickel workers (Doll 1990), 
respiratory cancers were found to be associated primarily with exposure to soluble nickel 
compounds at concentrations greater than 1 mg Ni/m^ and with exposure to less soluble 
compounds at concentrations greater than or equal to 10 mg Ni/m^ (primarily oxide and sulfidic 
compounds). No evidence was found that metallic nickel causes respiratory cancer (Doll 1990). 

Only nickel subsulfide has been conclusively shown to cause cancer in rodents with chronic 
inhalation exposure (ATSDR 2005). In an inhalafion study in rats, nickel subsulfide induced 
benign and malignant pulmonary tumors (Ottolenghi et al. 1974). No significant increases in 
lung tumors occurred in rats in inhalation studies with metallic nickel (Hueper and Payne 1962; 
Kim etal. 1969). 

Adequate carcinogenicity studies on inhalation exposure to other nickel compounds are not 
available. However, nickel subsulfide, metallic nickel powder, and nickel oxide induced benign 
and malignant lung tumors in rats after repeated intratracheal instillation (Pott et al. 1987). 

Mutagenicity 

Nickel and nickel compounds show equivocal results when tested in bacterial mutagenicity 
assays; however, genotoxic tests using mammalian cells gave positive findings (Costa et al. 
1982; Costa 1989). Nickel induced cellular transformation; it also interacted with DNA resulting 
in crosslinks and strand breaks (Robinson and Costa 1982). Overall, available in vitro and in 
vivo genotoxicity data indicate that nickel is genotoxic (ATSDR 2005). 
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Systemic Toxicity 

The most common effect of nickel in the human population is contact dermatitis resulting from 
dermal exposure. Drinking water contaminated with nickel has caused dizziness, fatigue, 
headache, nausea, cramps, diarrhea, and vomiting (Sunderman et al. 1988). 

Animal studies have shown that chronic exposure to high concentrations of nickel oxide 
gradually induce progressive pneumoconiosis in rats (Wehner et al. 1975). Localized 
inflammatory response, accompanied by mild fibrosis, has also been observed in rabbits after 
high dose inhalation exposure to nickel graphite dust (Friberg 1950). Nickel subsulfide induced 
pulmonary fibrosis in rats. 

Nickel is absorbed to much lesser degree through the skin than via the gastrointestinal tract. In 
general, no more than 1% of a dose would be expected to penetrate the skin. Dermal exposure to 
nickel is a known cause of acute and chronic dermatitis in humans (Dooms-Goossens et al. 
1980). 

Toxicity Values 

USEPA (USEPA 2008) has not established an oral RfD for nickel refinery dust or for nickel 
subsulfide; however for soluble nickel salts, an oral RiD of 2 x 10'̂  mg/kg-d has been calculated, 
based on decreased body and organ weights observed in a two-year feeding study in the rat 
(Ambrose, et al. 1976). This RfD was derived using an aggregate uncertainty factor of 300 to 
account for interspecies extrapolation, human variability, and inadequacies in the reproductive 
studies. An inhalation RfC is derived from the ATSDR MRL of 9x10'^ mg/m^ based upon 
effects to the respiratory system (ATSDR 2005). 

USEPA has calculated an inhalation unit risk of 2.4 x lO'^/pg/m^ for nickel refinery dust, based 
on consistent data from four epidemiologic studies, and 4.8 x 10' /pg/m for the subsulfide, 
based on the same studies. USEPA has not evaluated soluble salts of nickel, as a class of 
compounds, for potential human carcinogenicity. An inhalation unit risk of 2.6x10 per 
(ug/m^)"' is derived by the CalEPA based upon Ontario nickel refinery plant worker lung cancer 
mortality data (CalEPA 2009). 
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THALLIUM 

Thallium (Tl, CAS Registry Number 7440-28-0) is a metallic element used as a catalyst, in 
alloys, optical lenses, electronics, jewelry, thermometers, pigments, and in scintillation counters; 
historically, the element was also used as a depilatory, a rodenticide, and an insecticide 
(Hammond and Beliles, 1980). In nature, thallium is a trace compound in many minerals, such 
as potassium, copper, gold, zinc, cadmium, and mbidium. Man-made thallium pollufion sources 
are gaseous emissions from cement factories, coal-buming power plants, and metal sewers, and 
wastewater from ore-processing plants. 

Carcinogenicity 

No Studies were located by ATSDR (1992) during the Agency's review ofthe toxicological 
literature regarding the carcinogenic effects of thallium in humans or animals via inhalation, oral, 
or dermal exposure routes. 

Mutagenicity 

No Studies were located by ATSDR (1992) regarding the genotoxic effects of thallium in 
humans. However, thallium was genotoxic in mammalian cell and bacterial test systems: 
thallium induced dominant lethal mutations in male rats in vivo (Zasukhina et al., 1983), 
damaged rat embryo DNA in vitro (Zasukhina et al., 1981, 1983), enhanced viral-induced 
transformations of Syrian hamster embryo cells (Casto et al., 1979), and caused damage to 
bacterial DNA (Kanematsu et al., 1980). 

Systemic Toxicity 

From its historical uses as a depilatory or in pesticide formulations, a variety of cases of thallium 
intoxication have been recorded. Thallium is highly toxic, and its acute toxicity is characterized 
by gastrointestinal irritation, acute ascending paralysis, and psychic disturbances (Hammond and 
Beliles, 1980). 

Thallium poisoning by the oral route causes a whole roster of acute effects (including nausea, 
vomiting, metallic taste, anorexia, mouth dryness, soreness ofthe gums, rhinorrhea, 
conjunctivitis, diarrhea, abdominal pain, peripheral neuropathy, etc.) that are reportedly 
duplicated under chronic exposure scenarios, along with changes in blood chemistry, hair loss, 
and damage to liver, kidney, intestines, and testes (Haley and Bemdt, 1987). In several 
subchronic studies with laboratory animals where quantitative exposure informafion was known, 
oral exposures to thallium were associated with mortality and systemic effects in the respiratory, 
cardiovascular, gastrointestinal, hepatic, renal, dermal, ocular, neurological, and reproductive 
systems; NOAELS typically occurred at oral doses of 0.2 mg/kg bw per day of thallium 
(ATSDR, 1992). 

Few data exist concemlng the inhalation toxicity of thallium to humans or animals, and no data 
concemlng dermal exposures were located by ATSDR (1992) during the Agency's review ofthe 
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toxicological literature. The inhalation data are insufficient either to attribute or to mle out 
effects of thallium exposure. 

Toxicokinetics 

Toxicokinetic studies of thallium are largely absent. The element may be absorbed via the 
gastrointestinal tract, and limited evidence suggests that the absorption may be complete 
(Barclay et al., 1953; Lie et al., 1960). Absorption through the skin may also occur (Hammond 
and Beliles, 1980). The element appears to distribute throughout the body, with limited evidence 
suggesting preferential accumulation in the kidney (Downs et al., 1960; Manzo et al., 1983), and 
to a lesser extent in the intestines, thyroid, testes, pancreas, skin, bone and spleen (Hammond and 
Beliles, 1980). The element has an esfimated biological half-time of 3.3 days (Lie et al., i960), 
although EPA (1980) estimates an excretion half-time of 21.7 days. Elimination was 32 percent 
in the feces and 21 percent in the urine by 8 days after gavage dosing of rats with 10 mg thallium 
(as TlS04)/kg bw (Lehman and Favari, 1985). 

Toxicity Values 

The oral RfD for Thallium is derived from the IRIS oral RfD for Thallium Sulfate by factoring 
out the molecular weight (MW) ofthe sulfate ion. Thallium Sulfate (T12S04) has a molecular 
weight of 504.82. The two atoms of Thallium contribute 81% ofthe MW. Thallium Sulfate's 
oral RfD of 8x10"^ mg/kg-day multiplied by 81% gives a Thallium oral RfD of 6.48x10'^ mg/kg-
day (USEPA 2008). 

USEPA has not calculated an inhalafion RfC. No cancer slope factors have been derived. The 
lack of carcinogenicity information puts thallium carbonate into cancer classification Group D 
(unclassifiable as to carcinogenicity) (USEPA 2008). 
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1,1,2,2-TETRACHLOROETHANE 

1,1,2,2-Tetrachloroethane (CAS Registry No. 79-34-5) is a colorless, synthetic liquid with a 
sweetish odor resembling that of chloroform. It does not bum easily. It is currently used as a 
chemical intermediate in the manufacture of chlorinated hydrocarbons. 

Mutagenicity 

1,1,2,2-Tetrachloroethane is mutagenic for the Salmonella typhimurium missense mutants 
TA1530 andTA1535 and selectively inhibits growth of E. coli poIA (ATSDR 2008). 

Systemic Toxicity 

In a bioassay undertaken by NCI (ATSDR 2008) 50 each male and female Osbome- Mendel rats 
and B6C3F1 mice were gavaged with technical grade (90% pure) 1,1,2,2,-tetrachloroethane in 
com oil, 5 days/week. Treatment was over 78 weeks, followed by observation periods of 32 
weeks for the rats and 12 weeks for the mice. The high and low average doses (incorporating 
varying dosage levels throughout the treatment period) were, respectively, 108 and 62 mg/kg/day 
for male rats, 76 and 43 mg/kg/day for female rats, and 282 and 142 mg/kg/day for mice of both 
sexes. Control groups consisted of 20 animals/sex and species. Vehicle controls received com oil 
at the same rate as the high-dose animals; untreated controls were not intubated. Ten ofthe high-
dose female rats died within the first 5 weeks ofthe study, but the association between increased 
dosage and elevated mortality was not statistically significant for male rats. Significantly 
increased mortality was also evident in the high-dose mice of both sexes. No statistically 
significant incidence of neoplasms was observed in rats. A highly significant dose-related 
increase in the incidence of hepatocellular carcinomas was observed in both male and female 
mice. 

Toxicity Values 

An oral RfD of 0.004 mg/kg-day is derived by the USEPA. USEPA has classified 1,1,2,2-
tetrachloroethane as a class C, possible human carcinogen with a SF of 0.2 per mg/kg-day. An 
inhalafion unit risk of 5.8x10"^ per ug/m^ is derived by the USEPA (USEPA 2008). Both the oral 
SF and the inhalation unit risk are based upon hepatocellular carcinoma in B6C3F1 mice 
(NCI 1978). 
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TRICHLOROETHENE 

Trichloroethene (trichloroethylene, C2HCI3, CAS Registry No. 79-01-6) is a colorless, 
nonflammable liquid with a sweetish odor resembling that of chloroform. It reacts violently with 
nitric acid and strong alkalies. All commercial grades of frichloroethene contain stabilizers to 
prevent autooxidafion to phosgene or carbon monoxide gases. Most ofthe U.S. production of 
trichloroethene is used in vapor degreasing of fabricated metals, in the manufacture of polyvinyl 
chloride plastics, as a heat-transfer medium, in adhesives and paint strippers, and as a carrier 
solvent in textile dying and finishing (ACGIH 1991-1994). 

The rate of pulmonary uptake doubles with exercise. Organs affected by excessive exposure to 
trichloroethene are the central nervous system, liver, kidney, heart, lung, and skin. In human 
volunteers, 50% ofthe dose is metabolized to trichloroethanol, 30% to minor metabolites 
primarily in the urine, and 8.4% appeared in feces, sweat, and saliva by the third day. Mice 
metabolize two and three times more trichloroethene than rats, depending on dose; and there is 
also considerable variability among individual humans in trichloroethylene metabolism (ACGIH 
1991-1994). 

Workers exposed to trichloroethene complain of headache, abnormal fatigue, gastric disturbance, 
irritability, anxiety, ocular and upper respiratory tract irritation, and alcohol intolerance; although 
no changes in performance tests occurred in one study, significant reductions in complex 
reaction time, memory, and perception were manifested in another. No children with congenital 
defects were bom to women occupationally exposed over a 13-year period (Tola et al. 1980). In 
six epidemiologic studies, no evidence has surfaced to suggest that occupational trichloroethene 
exposure increases the incidence of cancer in humans (Axelson et al. 1978; Novotna et al. 1979; 
Spirtas et al. 1991; Stewart et al. 1991; Paddle 1983; Shindell and Ulrich 1985). 

Noncarcinogenic toxicity values have been withdrawn (USEPA 2008) therefore these risks have 
not been quantified. The CalEPA has developed an oral SF of 0.013 per mg/kg/day and 
inhalation unit risk of 2x10"^ per ug/m"', which has been used (CalEPA 2009). 
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VANADIUM 

Vanadium (V; Chemical Abstracts Service [CAS] registry number 7440-66-6) is a gray-to-
lustrous-white elemental metal (pliable solid or powder) used primarily as an alloying agent in 
metals; as an ingredient in pesticides, dyes, and pigments; and as an industrial catalyst. 
Vanadium undergoes violent reactions in the presence of bromine trifluoride, chlorine, lithium, 
or oxidants; powdered vanadium explodes with chlorine even at 0°C. While fiancfional roles for 
vanadium in humans have yet to be confirmed, evidence supports the concept that vanadium is 
an essential micronutrient for animals (French and Jones 1992). 

Carcinogenicity 

No studies regarding the carcinogenic effects of vanadium or vanadium compounds in humans or 
animals were located by ATSDR (1992) during that Agency's initial review ofthe toxicological 
literature. The Intemational Agency for Research on Cancer reported negative experimental 
evidence ofthe carcinogenicity of metallic vanadium, vanadyl ions, and trivalent vanadium 2,4-
pentanedione (Boffetta 1993). Leonard and Gerber (1994) noted the lack of data for a 
carcinogenic determination, but mentioned that vanadium is mitogenic with the concomitant 
potential for associated carcinogenicity (e.g., Ames and Gold 1990). In a study by Bishayee et al. 
(1997), ammonium vanadate appeared to modulate several factors associated with erythropoiesis 
under carcinogenic challenge by diethylnitrosamine. On the other hand, recent evidence 
indicates that vanadium is a tumor promoter when it is able to transactivate AP-1-dependent gene 
expression. With vanadium, AP-1 transactivation is dependent on the generation of O2- and 
H2O2, but not OH (Ding et al. 1999). 

Mutagenicity 

In vitro genotoxicity assays have shown that vanadium or vanadium compounds are generally 
positive in bacterial (Kada et al. 1980; Kanematsu et al. 1980), yeast (Sora et al. 1986), rodent 
(Smith 1983), and human cell (Bimboim 1988; Hanauske et al. 1987) studies. However, there 
are no in vivo assays which have assessed the genotoxicity of vanadium compounds (as reported 
by ATSDR 1992). In 1994 Leonard and Gerber concluded that vanadium compounds are not 
clastogenic, but can be weakly mutagenic. In a Syrian hamster embryo assay (Kerckaert et al. 
1996), vanadium pentoxide was negative with a 24-hr exposure, but positive with a 7-day 
exposure. This pattem of response (24-hr SHE negative/7-day SHE posifive) has been seen with 
other chemicals which have tumor promotion-like characteristics. 

Systemic Toxicity 

Study volunteers were fed capsules containing 0.47-1.3 mg V (as ammonium vanadyl tartrate) 
per kilogram of body weight for a duration of 3 months. No hematological, hepatic, or renal 
effects were found. Subjects reported intestinal cramping and diarrhea (Dimond et al. 1963); but 
without concurrent experimental controls, the reported effects are not necessarily directly 
attributable to vanadium (ATSDR 1992). 
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The major effects in humans from exposure to vanadium vapors, aerosols, and dusts are irritant 
in nature, as observed from a variety of occupational epidemiological studies, case reports, and 
clinical studies. In general, irritation to the respiratory tract occurs at lower concentrations than 
to skin or eyes (Calabrese and Kenyon 1991). Workers exposed to vanadium compound dust 
have reported dry mouth, rhinitis, epistaxis, tracheitis, metallic taste, green tongue, and irritated 
eyes. One ofthe primary acute effects of vanadium exposure is peripheral vasoconstriction of 
lungs, spleen, kidneys, and intestines. Prolonged exposure can cause cardiac arrythmias and 
bradycardia. 

Rodent mortality (LD50) occurred at doses of approximately 30-40 mg V (as NaV03) kg"' 
(Llobet and Domingo 1984), but chronic dietary exposures at 4.1 mg V (as VOSO4) were not 
lethal (Schroeder and Balassa 1967; Schroeder et al. 1970). A three-month exposure to NaV03 
in drinking water produced mononuclear cell infiltration in rat lungs, primarily in the 
perivascular region (Domingo et al. 1985). Cardiovascular effects in rodents have also been 
reported (Susie and Kentera 1986). 

Exposure of male white rats (n=l 1 per exposure group) to a 70-day continuous fiamigation with 
0, 0.002, or 0.27 mg V (as V2O5) m""' produced significant systemic effects in the high-exposure 
group that were not observed in the low-exposure group (Pazynich 1966). Effects included 
alterations in motor chronaxy, decreased oxyhemoglobin content, effects on leukocyte nuclei, 
and pathological conditions in several organ systems (lungs, liver, kidneys, and heart). ATSDR 
(1992) summarizes a variety of inhalation exposure studies, but presents quantitative exposure 
information only for acute studies; subchronic or chronic studies were apparently too deficient in 
detail to provide the Agency with quantitative toxicological information, and the effects 
presented in the studies are only cursorily discussed. 

The effects of dermal exposure to vanadium or vanadium compounds appear to be largely 
unstudied. Dermal absorption and skin irritation were reported following the application to 
rabbit skin of a 20 percent solution of sodium metavanadate (Stokinger 1967); human skin 
absorption, however, may be very low (USEPA 1977), as evidenced by a lack of skin penetrafion 
during an in vitro study using radiolabelled vanadium (Roshchin et al. 1980). 

Toxicokinetics 

For the general populace, exposures to vanadium compounds occur largely through food, while 
industrial workers are more commonly exposed to vanadium-containing dusts, fumes, and 
aerosols. 

Vanadium is absorbed from a variety of foods with a relatively low efficiency, but in sufficient 
quantities to be stored at detectable levels in many body tissue (French and Jones 1992). 
Generally, less than 5 percent ofthe ingested dose is absorbed through the gastrointesfinal tract 
(Byme and Kosta 1978; Curran et al. 1959; Nielsen 1994), while airbome vanadium is absorbed 
very efficiently by the lungs (Boyd and Kustin 1985). The ICRP (1960) indicated that 
approximately 25 percent of soluble vanadium compounds may be absorbed via the respiratory 
tract. Although the body burden of vanadium is typically very small (French and Jones 1992), 
the element distributes throughout the body with preferential accumulation usually observed in 
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the liver, kidney, and bone (Byrne and Kosta 1978; Nechay et al. 1986; Mongold et al 1990). 
Blood is the medium for the distribution of vanadium, of which about 95 percent is bound to 
transferrin as the vanadyl ion (V*"* as VO*^) (Patterson et al. 1986). Because ofthe low level of 
absorption via the gastrointestinal tract, the majority of ingested vanadium is excreted via the 
feces; absorbed vanadium is excreted primarily in the urine (IPCS 1988). 

Metabolism 

As an elemental molecule, vanadium per se is unmetabolizable, however, metabolic 
incorporations of vanadium have been studied. In the biological tissues, vanadium occurs 
largely as interconversions between two oxidation states: tetravalent vanadyl (V'̂ '') or 
pentavalent vanadate (V^ )̂ (ATSDR 1992). Within the organism, the role of vanadium has yet 
to be definitively understood, although the following effects occur under conditions of vanadium 
deficiency: increased abortion and perinatal death rates, decrease milk production, hepatic lipid 
and phospholipid changes, gro-wth impairment (of bone, tooth, and cartilage), nutritional edema, 
thyroid metabolism changes, and depressed overall growth (French and Jones 1992). The widely 
varying pharmacological actions of vanadium have been poorly understood and are receiving 
increasing attenfion, particularly with respect to insulinomimetic properties (French and Jones 
1992). 

Toxicity Values 

A 1953 chronic oral study in rats by Stokinger et al. was used by USEPA to determine an oral 
RfD for vanadium pentoxide (USEPA 2008). An unspecified number of rats were dosed via the 
diet with 17.85 or 178.5 ppm vanadium pentoxide for 2.5 years. Vanadium toxicity was 
evaluated by examining growth rate, survival and hair cystine content. The only significant 
effect was decreased hair cystine at the higher dose, and USEPA extrapolated from a no-adverse-
effect level of 17.85 ppm, converted to 0.89 mg/kg/day, to calculate a reference dose of 9 x 10"̂ , 
or 0.009 mg/kg-day. An uncertainty factor of 100 was used (10 for interspecies extrapolation 
and 10 to allow for sensitive subpopulations); confidence in this RfD is low because ofthe lack 
of details reported in the study and the lack of available data on vanadium pentoxide. The oral 
RiD toxicity value for Vanadium is derived from the IRIS oral RfD for Vanadium Pentoxide by 
factoring out the MW ofthe oxide ion. Vanadium Pentoxide has a molecular weight of 181.88. 
The two atoms of Vanadium contribute 56% ofthe MW. Vanadium Pentoxide's oral RfD of 
9x10"^ mg/kg-day is multiplied by 56% and results in a Vanadium oral RfD of 5.04x10"^ mg/kg-
day. 

USEPA has not provided an inhalation RfC for vanadium or any of its compounds in the IRJS 
record. USEPA has not classified vanadium as to its carcinogenic potential (USEPA 2008). No 
oral or inhalafion slope factors exist (USEPA 2008). 
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ZINC 

Zinc (Zn) is a nutritionally essential trace element that also plays various industrial roles in 
galvanizing processes; paint formulations; and mbber, glass, or paper production. Because it 
does not mst, zinc provides a protective coating on other metals; it is also used in alloys such as 
bronze and brass to make electrical equipment, and with copper to make U.S. coins. Zinc salts 
are used in ceramics, textiles, batteries, and also in the pharmaceutical industry as a solubilizing 
agent in many drugs. Zinc is ubiquitous in the environment and in foods; it is released to the 
environment from such anthropogenic activities as mining, steel production, burning of coal and 
wastes, and from its own purificafion processes. Zinc is deleterious to human health in too little 
or too great quantities. 

Systemic Toxicity 

The toxic effects observed in humans following oral exposure to zinc as zinc oxide included 
abdominal pain, vomiting, anemia (ATSDR 2005), decreased HDL cholesterol (Chandra 1984; 
Hooper et al. 1980), and pancreatic damage (Chobanian 1981; Murphy 1970) at a dose greater 
than 10 times the recommended dietary allowance for zinc. High doses of Zn in humans cause 
decreased levels of hemoglobin and hematocrit, and similar effects were observed in other 
experimental animals species (ATSDR 2005). Ulceration ofthe forestomach and intestinal 
bleeding were reported for mice dosed with 1,110 mg Zn/kg-day and ferrets dosed with 
390 mg/kg-day (Malta et al. 1981, Straube et al. 1980). 

As a dietary requirement, oral exposure to zinc has been well-studied in animals and humans. 
With a variety of experimental durafions (from >14 days to >1 year), adverse effects from zinc 
excess include mortality, gastrointestinal, hematological, musculoskeletal, hepatic, renal, 
immunological, and developmental changes (ATSDR 2005). In general, most ofthe animal 
NOAELS for these effects occur at daily ingestion of zinc ranging from 10 to 100 mg/kg, 
although dog NOAELs of 2 mg/kg-day for gastrointestinal and musculo-skeletal toxicity were 
obtained by Anderson and Danylchuk (1979) in a 9-month study of dogs given zinc in drinking 
water. For the same types of adverse effects, the typical range of human LOAELs and NOAELs 
is from 1 to 5 mg/kg-day, although Kynast and Saling (1986) report a NOAEL of 0.09 mg/kg-
day for developmental effects in humans administered daily doses of zinc aspartate in capsules 
for 11 weeks duration. 

Toxicity Values 

USEPA has established an oral reference dose (RfD) of 0.3 mg zinc (as a soluble salt) ingested 
per kilogram body weight per day, based on a decrease in erythrocytic superoxide dismutase 
content in adult human females after 10 weeks of zinc exposure (Yadrick et al. 1989). This 
RfDis based upon a dietary supplement LOAEL dosage of approximately 60 mg/kg, converted to 
1 mg/kg-day, and by applying an aggregate uncertainty factor of 3. The uncertainty factor 
accounts for the use of a minimal LOAEL from a moderate-duration study ofthe most sensitive 
humans and consideration of a substance that is an essenfial dietary nutrient (USEPA 2008). 
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VINYL CHLORIDE 

Vinyl chloride, or chloroethylene (C2H3CI, CAS Registry No. 75-01-4), is a colorless gas or 
liquid with a sweet odor. In the presence of moisture, it corrodes iron and steel. Formerly used 
as a refrigerant, aerosol propellant, dmg and cosmetic ingredient, and extraction solvent, vinyl 
chloride is currently used in the manufacture of numerous products in building and constmction 
and the automotive industry (in electrical wiring insulation and cables, piping, floor tiles, and 
industrial and household equipment); it is used in medical supplies, and is depended upon 
heavily by the mbber, paper, plastics, and glass industries. 

No information is available on the potential human health effects associated with subchronic or 
chronic oral exposure to vinyl chloride. However, several studies have focused on the potential 
toxic effects in laboratory animals following subchronic or chronic oral exposure. These studies 
have identified hematotoxicity and hepatotoxicity as potential toxicity endpoints in animals 
following oral exposure. Two- to 3-year feeding studies in rats have identified NOAELs for 
hematotoxicity (hypercoagulation) in the range of 1.7-5.6 mg/kg/day and LOAELs for 
hepatotoxicity (cellular alteration) in the range of 0.018-1.8 mg/kg/day (Til et al. 1983, Feron et 
al. 1981). 

No information is available on the potential human health effects associated with subchronic 
inhalation exposure to vinyl chloride. However, a large number of studies involving work-place 
exposures have focused on health effects associated with chronic inhalation exposure. These 
studies have identified a wide range of potential toxicity endpoints in humans resulting from 
inhalation exposure, including hepatotoxicity, respiratory toxicity, hematotoxicity, 
immunotoxicity, cardiovascular toxicity, dermal toxicity, musculoskeletal toxicity, neurotoxicity, 
and reproductive toxicity. However, these studies are all compromised by a failure to accurately 
report the vinyl chloride levels that workers were exposed to. 

Many ofthe findings obtained from the human studies described above have been supported by 
animal studies. Three- to 12-month studies involving rats and mice have idenfified LOAELs for 
hepatotoxicity (hepatocellular hypertrophy with compression of sinusoids, fatty degeneration, 
increased liver weight, increased lipid droplets in and hyperplasia of hepatocytes) in the range of 
10-3000 ppm (Wisniewska-Knypl et al. 1980, Torkelson et al. 1961, Bi et al. 1985, Schaffner 
1978, Hehir et al. 1981). NOAELs for respiratory toxicity have been identified through 2 to 5 
month rat and mouse studies as lying between 50 and 500 ppm (Hehir et al. 1981). NOAELs for 
hematotoxicity between 200 and 1000 ppm have been identified through rat and mouse studies of 
2 to 6 months (Torkelson et al. 1961, Sharma and Gehring 1979). A LOAEL for immunotoxicity 
(increased spontaneous lymphocyte proliferation) of 10 ppm was identified in a 2 month mouse 
study (Sharma and Gehring 1979). Separate 3 and 6 month rat studies have identified 10 ppm as 
a NOAEL and LOAEL, respectively, for cardiovascular toxicity (increased heart weight) (Bi et 
al. 1985). 

Three- to 12-month rat studies have identified NOAELs for male reproductive toxicity (testicular 
necrosis, decreased spermatogenesis, reduced male fertility, decreased testicular weight) of 10 
and 50 ppm (Sokal et al. 1980, Short et al. 1977, Bi et al. 1985). 
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Because vinyl chloride has a relatively low boiling point (-13.4 deg. C), dermal exposure under 
the majority of environmental conditions is not likely to be significant since volatilization will 
occur before significant dermal uptake takes place. Therefore, no studies of toxicity in either 
humans or animals following subchronic or chronic dermal exposure to vinyl chloride have been 
completed. 

Vinyl chloride is classified by EPA as a known human carcinogen (Group A) (USEPA 2001). 
No human studies investigating a link between oral exposure to vinyl chloride and an excess 
incidence of cancer have been conducted. However, rat studies have identified cancer effect 
levels (CELs), or the dosing level at which significant increases in cancer rates over controls 
occur, for hepatic tumors in rats following oral exposure to vinyl chloride in the range of 1.7-1.8 
mg/kg/day (Feron et al. 1981, Til et al. 1983). 

Human epidemiological studies focusing on workers have identified a wide range of possible 
cancers linked to chronic inhalation of vinyl chloride including cancers ofthe liver, brain, lung, 
and blood. However, these studies all lack detailed exposure data. Inhalation rat, mouse, and 
hamster studies have identified CELs for hepatic tumors between of 1 and 500 ppm (Hong et al. 
1981, Drew et al. 1983, Lee et al. 1978, Maltoni et al. 1981, Bi et al. 1985). Drew et al. (1983) 
identified a CEL of 50 ppm for peritoneal cancer in a mouse study. CELs between 50 and 100 
ppm were identified for lung cancer through mouse studies (Adkins et al. 1986, Suzuki 1982, 
Drew et al. 1983, Lee et al. 1978). CELs for mammary gland cancer of between 5 and 50 ppm 
were identified through rat and mouse studies (Hong et al. 1981, Maltoni et al. 1981). 

Toxicity values USEPA has established a oral slope factor for vinyl chloride of 1.5 mg/kg/day 
based on a rat feeding study (Feron, Hendriksen, Speek et al. 1981) that identified an increased 
incidence of lung and liver tumors (HEAST, 1994). 

USEPA has established an unverified inhalation slope factor for vinyl chloride of 3.2 x 10" 
mg/kg/day based on an rat inhalafion study (Maltoni 1981) that idenfified an increased incidence 
of liver tumors (HEAST, 1994). 

USEPA (2008) has provided an oral RfD of 0.003 mg/kg/day based on a rat hepafic endpoint, 
which has been used in this risk assessment. 

Both in vivo and in vitro genotoxicity assays have been conducted using vinyl chloride. In vivo 
studies have identified chromosomal aberrations in rats (Anderson and Richardson 1981), 
chromosomal aberrafions in human lymphocyte (Hansteen et al 1978, Kucerova et al. 1979, 
Purchase et al. 1978, Ducatman et al. 1975, Anderson et al. 1980, Fucic et al. 1990, Funes-
Cravioto et al. 1975, Hrivnak et al. 1990) sister chromafid exchange in human lymphocytes 
(Kucerova et al. 1979), and DNA alkylation in rats and mice (Laib et al. 1989, Gwinner et al. 
1983, Singer et al. 1987, Bolt et al. 1986, Ciroussel et al. 1990, Eberle et al. 1989, Ostennan-
Golkar et al. 1977, Walles et al. 1988, Green and Hathway 1978). In vitro assays have idenfified 
reverse mutation in Salmonella typhimurium (Rannug et al. 1974, Bartsch et al. 1975, 1976, 
Andrews et al. 1976, Simmon et al. 1977, Elmore et al. 1976, Poncelet et al. 1980, de Meester et 
al. 1980, Victorin and Stahlberg 1988, McCann et al. 1975, Rannug et al. 1976), reverse 
mutafion in Escherichia coli (Jacobsen et al. 1989), forward mutation in Schizo saccharomyces 
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pombe (Loprieno et al. 1977) and Chinese hamster ovary cells (Huberman et al. 1975), RNA 
alkylation in rat liver microsomes (Laib and Bolt 1977), and inhibition of DNA synthesis in QT6 
(avian cells) (Kandala et al. 1990). 

Human studies have demonstrated that 42% of vinyl chloride is retained when administered 
through inhalation (Krajewski et al. 1980). Animal study data supports the contention that vinyl 
chloride is rapidly absorbed following inhalation, however, animal data is not complete enough 
to allow a quantitative estimate ofthe amount retained. Animal data has shown that vinyl 
chloride levels in animal blood fall rapidly once exposure ceases (Withey 1976). No study data 
is available characterizing the rate of uptake for vinyl chloride in humans following oral 
exposure, however animal studies have shown that vinyl chloride when administered through 
this route, is readily absorbed (Withey 1976). Human studies investigating the rate of absorption 
following dermal exposure are not available and animal studies have shown that dermal uptake 
of vinyl chloride vapor (the state that vinyl chloride is most likely to be encountered in 
environmentally) is insignificant relative to other exposure routes (Hefner et al. 1975). 

Following inhalation exposure, animal studies have sho-wn that vinyl chloride is rapidly 
distributed to a large number of organ and tissue types throughout the body. However, vinyl 
chloride is not stored in these organs/tissues for extended periods because of its rapid rhetabolism 
and excretion (Buchter et al. 1977). Vinyl chloride is distributed to the following tissues/organs 
in rats 72 hours after inhalation exposure (in order of decreasing concentration): liver, kidney, 
skin, lung, muscle, carcass, plasma, fat (Watanabe et al. 1976). Placental transfer of vinyl 
chloride to fetal blood and amniotic fluid is rapid in rats (Ungvary et al. 1978). 72 hours after 
oral administration to rats, the highest concentrations of vinyl chloride were found in the liver 
with lesser concentrations found in the skin, plasma, muscle, lung, fat, and carcass (Watanabe et 
al. 1976). 

One study was identified that examined the metabolism of vinyl chloride in humans following 
inhalation exposure. In this study, analysis of liver specimens showed electrophilic vinyl 
chloride metabolites resulting from cytochrome P-450 activity to be mutagenic to Salmonella 
typhimurium (Sabadie et al. 1980). Extensive experimentation using laboratory animals has 
focused on the metabolism of vinyl chloride following inhalation. These studies have 
demonstrated that vinyl chloride metabolism following inhalation exposure is a dose-dependent 
saturable process (Hefner et al. 1975) that probably involves primarily a mixed-function oxidase 
pathway (Bolt et al. 1977). Animal studies suggest that the metabolism of vinyl chloride 
following oral exposure is similar to that idenfified for inhalafion exposure (ATSDR 1990). No 
animal or human studies were identified that examined the metabolic properties for vinyl 
chloride following oral dermal exposure. 
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APPENDIX D 

LEAD MODELING OUTPUTS 



LEAD IViODEL FOR WINDOWS V e r s i o n 1 .0 

u a 

lyiodel Version: 1.0 Build 2 64 
User Name: 
Date: 
ite Name: 
erable Unit: 

Run Mode: Research 

The time step used in this model run: 1 - Every 4 Hours (6 times a day) 

•**•**** A i r •*•***** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1.000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

Ventilation 
Rate 

{m"3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 

Lung 
Absorption 

(%) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Outdoor Air 
Pb Cone 

(ug Pb/m"3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

•k -k -k -k -k -k D i ^ t " * • • * • • 

Age Diet Intake(ug/day) 

•5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

****** p 

5. 
5. 
6. 
6. 
6. 
6, 
7, 

.530 

.780 

.490 

.240 

.010 

.340 

.000 

Drinking Water 

Water Consumption: 
Age Water (L/day) 

****** 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

0.200 
0.500 
0.520 
0.530 
0.550 
0.580 
0.590 

Drinking Water Concentration: 4.000 ug Pb/L 

****** Soil & Dust ****** 

•Multiple Source Analysis Used 
kverage multiple source concentration: 119.200 ug/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dustPb sources? No 



Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

156.000 
156.000 
156.000 
156.000 
156.000 
156.000 
156.000 

****** Alternate Intake ****** 

Age Alternate (ug Pb/day) 

. 5 - 1 
1-2 
2 - 3 
3-4 
4 - 5 
5 - 6 
6-7 

0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 

119.200 
119.200 
119.200 
119.200 
119.200 
119.200 
119.200 

****** Maternal Contribution: Infant Model ****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year Air 
(ug/day) 

Diet 
(ug/day) 

Alternate 
(ug/day) 

Water 
(ug/day) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

0.021 
0.034 
0.062 
0.067 
0.067 
0.093 
0.093 

Soil+Dust 
(ug/day) 

3 . 2 2 6 
5 . 0 9 4 
5 . 1 3 6 
5 . 1 8 8 
3 . 9 0 2 
3 . 5 3 1 
3 . 3 4 3 

2. 
2. 
3. 
2. 
2. 
3. 
3. 

577 
677-
031 
944 
879 
054 
380 

Total 
(ug/day) 

6.197 
8.7 32 
201 
199 
901 
796 
955 

0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
•0 .000 
0 . 0 0 0 

Blood 
(ug/dL) 

3.4 
3.6 

0.373 
0.926 
0.971 
1.000 
1.054 
1.117 
1.139 



LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1.0 Build 264 
User Name: 
Date: 
(ite Name: 
Dperable Unit: 
Run Mode: Research 

The time step used in this model run: 1 - Every 4 Hours (6 times a day) 

****** Air ****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1.000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

Ventilation 
Rate 

(m-3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 " 

Lung 
Absorption 

(%) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Outdoor Air 
Pb Cone 

(ug Pb/m'̂ 3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

****** Diet ****** 

Age Diet Intake(ug/day) 

^5-1 
\ - 2 
2-3 
3-4. 
4-5 
5-6 
6-7 

5.530 
5.780 
6.490 
6.240 
6.010 
6.340 
7.000 

****** Drinking Water ****** 

Water Consumption: 
Age Water (L/day) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

0. 
0. 
0. 
0, 
0, 
0. 
0. 

.200 

.500 

.520 

.530 

.550 

.580 

.590 

Drinking Water Concentration: 4.000 ug Pb/L 

****** Soil & Dust ****** 

J^ultiple Source Analysis Used 
Average multiple source concentration: 110.100 ug/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 



Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

143.000 
143.000 
143.000 
143.000 
143.000 
143.000 
143.000 

110.100 
110.100 
110.100 
110.100 
110.100 
110.100 
110.100 

****** Alternate Intake ****** 

Age Alternate (ug Pb/day) 

. 5 - 1 
1-2 
2 - 3 
3-4 
4 - 5 • 
5 -6 
6-7 . 

0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 

****** Maternal Contribution: Infant Model ****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year Air 
(ug/day) 

Diet 
(ug/day) 

Alternate 
(ug/day) 

Water 
(ug/day) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0 . 0 2 1 
0 . 0 3 4 
0 . 0 6 2 
0 . 0 6 7 
0 . 0 6 7 
0 . 0 9 3 
0 . 0 9 3 

Soil+Dust 
(ug/day) 

2. 
2. 
3, 
2, 
2, 
3. 
3. 

584 
686 
040 
951 
884 
058 
384 

Total 
!ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
;ug/dL) 

0.374 
0.930 
974 
003 
056 
119 
141 

. 5 - 1 
1-2 
2 - 3 
3-4 
4 - 5 
5 -6 
6-7 

2 . 9 7 7 
4 . 7 0 2 
4 . 7 3 9 
4 . 7 8 5 
3 . 5 9 6 
3 . 2 5 3 
3 . 0 7 9 

5 . 9 5 6 
8 . 3 5 3 
8 . 8 1 5 
8 . 8 0 6 
7 . 6 0 2 
7 . 5 2 3 
7 . 6 9 7 

3. 
3. 
3 . 
3 , 
2 . 7 
2 . 4 
2 . 2 



Prob. Density (Blood Pb) 
50 

40 

30 

20 

10 

8 10 12 14 16 

Blood Pb Cone (ug/dL) 

Cutoff =10.000 ug/dl 
Geo Mean = 2.901 
GSD= 1.600 
% Above = 0.423 
% Below = 99.577 

18 20 22 24 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 
Comment = Maxwell Point Total Soil 



Prob. Distribution (%) 
lOOr 

8 10 12 14 16 

Blood Pb Cone (ug/dL) 

Cutoff =10.000 ug/dl 
Geo Mean = 2.901 
GSD= 1.600 
% Above = 0.423 

18 20 22 24 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 
Comment = Maxwell Point Total Soil 



Prob. Density (Blood Pb) 
50, 

40 

30 

20 

10 

8 10 12 14 16 

Blood Pb Cone (ug/dL) 

Cutoff =10.000 ug/dl 
Geo Mean =3.018 
GSD= 1.600 
% Above = 0.541 
% Below = 99.459 

18 20 22 24 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 
Comment = Maxwell Point Surface Soil 



Prob. Distribution (%) 
lOOr 

8 10 12 14 16 

Blood Pb Cone (ug/dL) 

Cutoff =10.000 ug/dl 
Geo Mean = 3.018 
GSD= 1.600 
% Above = 0.541 

18 20 22 24 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 



> 
• o 
-o 

o 
X 
m 



I APPENDIX E 
ll 

JOHNSON AND ETTINGER MODELING 



A i ^ ^ n v D A I ^ ^ n v SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" In "YES" box and initial groundwater cone, below) 

MORE 
•it 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

71432 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone, 

Cw 
(ug/L) 

1 1.41E+03 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

1 418 

1 X 

1 
ENTER 

SCS 
soil type 

directly above 
water table 

1 SIC 

] 

Chemical 

Benzene | 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
(°C) 

1 10 1 

MORE 
4-

ENTER 
Vadose zone 

• SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability. 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density. 

P.^ 
(g/cm') 

ENTER 
Vadose zone 

soil total 
porosity. 

n^ 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity. 

e„" 
(cm'/cm') 

1.5 1 0.43 0.3 1 

MORE 
4' ENTER 

Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

. 1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATMC 

(yrs) 

30 

ENTER 

Exposure 
duration, 

ED 
(yrs) 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 of l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.75E+06 NA 1.5 E-06 NA 

MESSAGE SUMMARY BELOW: 

END 

^ f 1 



DATABBWY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone, below) 

G W - S C R E E N 

Vers ion 2.3; 03/01 

IVIORE 
-it 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes! 

.79345 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(15 or 200 c m l 

200 

YES 

ENTER 
Initial 

groundwater 
cone. 

Cw 
(M/L) 

1 1.06E+03 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

418 

1 X ] 

Chemical 

1 1,1,2,2-Tetrachloroethane | 

ENTER 

SCS 
soil type 

directly above 

water table 

1 SIC 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
{°C) 

1 10 1 

MORE 

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) • 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability, 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density, 

V 
P B • 

(g/cm') 

ENTER 
Vadose zone 

soil total 
porosity, 

n^ 

(unitless) 

ENTER . 
Vadose zone 

soil water-filled 
porosity, 

• e," 

(cm'/cm") 

1.5 1 o-ts 0.3 1 

MORE 
4-

END 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitlessj 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
^unitless) 

1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

(yrs) 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens, 

AT,c 

30 

ENTER 

Exposure 
duration, 

ED 

(yrs) 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 2.97E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1.3 E-06 NA 

MESSAGE SUiVIMARY BELOW: 

END 



D A T ^ B T R Y SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box) 

YES I I 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" In 'YES" box and initial groundwater cone, below) 

G W - S C R E E N 

Vers ion 2.3; 03/01 

MORE 
4-

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

75014 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone, 

Cw 
(M/L) 

7.20E+00 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

418 

1 X ] 

Chemical 

1 Vinyl chloride (chloroethene) | 

ENTER 

SCS 
soil type . 

directly above 

water table 

1 SIC 

ENTER 

Average 
soil/ 

groundvi/ater 
temperature, 

Ts 
(°C) 

1 10 1 

MORE 
4-

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability. 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density. 

P "̂ 
(g/cm') 

ENTER 
Vadose zone 

soil total 
porosity, 

n" 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity. 

e j 
(cm'/cm^) 

1.5 1 °-̂ ^ 1 0.3 1 

IVIORE 
* 

END 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1.OE-06 1 " 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

70 i 

ENTER 
Averaging 

time for 
noncarcinogens, 

AT„c 
(yra) 

30 

ENTER 

Exposure 
duration, 

ED 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 2.76E+06 NA 7.2E-09 3.8E-05 

MESSAGE SUMMARY BELOW: 

END 



DATAlWIRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box) 

YES I I 

O R 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone below) 

G W - S C R E E N 

Vers ion 2 .3 ; 0 3 / 0 ' 

IVIORE 

* 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dasties) 

79005 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone. 

C w 

(M/L) 

j 1.42E+01 

ENTER 

Depth 
below grade 

to water table. 

i-wi 

(cm) 

[ 418 

1 X ] 

Chemical 

1 1,1,2-Trichloroethane | 

ENTER 

S C S 

soil type 
directly above 

water table 

1 SIC 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

• Ts 

(°C) 

1 10 1 

MORE 
4' 

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

L i 

O R 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability, 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density. 

(g/om') 

ENTER 
Vadose zone 

soil total 
porosity. 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity. 

icm'lom') 

1.5 1 0.43 0.3 1 

MORE 
•4-

E N D 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 
(unitless) 

1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc • 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(yrs) 

30 

ENTER 

Exposure 
duration, 

ED 
(VB) 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater • 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) . 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 4.42E+06 NA 1.2E-08 NA 

MESSAGE SUMMARY BELOW: 

END 

^ f . 1 



D A T A ^ B F Y SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in 'YES" box and initial groundwater oonc. below) 

G W - S C R E E N 

Vers ion 2.3; 03 /0 " 

107062 

YES 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dasties) 

ENTER 
Initial 

groundwater 
cone, 

Cw 
(ug/L) 

1.12E+01 1,2-Dictiloroethane 

MORE 
• i t 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor, • 

LF 

(15 or 200 cm) 

ENTER 

Deptti 
belovK grade 

to water table. 

LWT 

(cm) 

ENTER 

SCS 
soil type 

directly above 

water table 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 
(°C) 

200 418 SIC 10 

(WORE 
4-

ENTER 
.Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability, 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density, 

Po" 
(g/cm') 

ENTER 
Vadose zone 

soil total 
porosity, 

n" 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

e„'' 
{cm'lcm') 

1.5 1 0.43 0.3 1 

MORE 

END 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target tiazard 

quotient for 
noncarcinogens, 

THQ 
(unitlessj 

1 OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

70 1 

ENTER 
Averaging 

time for 
• noncarcinogens. 

AT«: 
(yrs) 

30 

ENTER 

Exposure 
duration, 

ED ' 

1 30 1 

ENTER , 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 Of1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 8.52E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor . 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1.7E-08 NA 

MESSAGE SUMMARY BELOW: 

END 

^ f 1 



^ T ^ ^ B Y D A T ^ ^ p t Y SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone, below) 

MORE 
4-

ENTER 

Chemical 

CAS No. 

(numbers only, 

no dashes) 

156592 

ENTER 

Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(15 or 200 cm) 

200 

YES 

ENTER 

Initial 
groundwater 

cone, 

Cw . 
(MQ/L) 

7.56E+01 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

1 418 

1 X 

1 cis-1,2 

ENTER 

scs 
soil type 

directly above 

water table 

1 SIC 

] 

Chemical 

-Dichloroethylene | 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

1 10 1 

MORE 

ENTER 

Vadose zone 
SCS . 

soil type. 
(used to estimate 

soil vapor 

permeability) 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability, 

K 

(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density, 

P." 
(g/cm') 

ENTER 

Vadose zone 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 

Vadose zone 
soil water-filled 

porosity. 

(cm'/cm^) 

1.5 1 0-43 0.3 1 

MORE 
4' ENTER 

Target 
risk for 

carcinogens. 

TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitlessj 

1.OE-06 1 1 

Used to calc jiate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens. 

Mr-

(yrs) 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 

(vrs) 

30 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

1 30 

ENTER 

Exposure 

frequency. 

EF . 

(days/yr) 

350 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mil) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(MQ/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 3.50E+06 NA 

incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

NA 

MESSAGE SUMMARY BELOW: 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

7.1 E-04 

END 

^ ^ 1 



D A T / ^ ^ R Y SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

.GW-SCREEN 

Vers ion 2.3; 03/01 

OR 
' CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone, below) 

MORE 
4c 

ENTER 

Ctiemical 
CAS No. 

(numbers only, 
no dasties) 

67663 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone. 

Cw 
(M/L) 

2.33E+01 

ENTER 

Deptti 
below grade 

to water table. 

LWT 

(cm) 

418 

1 X 

1 

ENTER 

SCS 
soil type 

directly above 

water table 

1 SIC 

] 

Ctiemical 

Chloroform | 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 
(°C) 

1 10 1 

MORE 
4-

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

L 1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability. 

K 
(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density. 

P." 
(g/cm=) 

ENTER 
Vadose zone 

soil total 
porosity. 

n ' 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

(cm'/cm'j 

1.5 1 0-13 1 0.3 1 

MORE 
4-

END 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1.OE-06. 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yi^) 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATMC 

(yrs) 

30 

ENTER 

Exposure 
duration, 

ED 

(yrs) 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^tg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 6.8E-08 NA 

MESSAGE SUMMARY BELOW: 

END 



D A T A l ^ P V SHEET 

CALCUUVTE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES' box) 

YES 

GW-SCREEN 
Version 2.3; 03/01 

O R 
CALCULATE INCREMENTAL RISKS FR0IV1 ACTUAL GROUNDWATER CONCEt>JTRATION 
(eriter "X" in "YES" box and initial'groundwater cone, below) 

MORE 
4-

ENTER 

Ctiemical 
CAS No. 

[numbers only, 
no dashes) 

127184 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone, 

Cw 
(Mg/L) 

8.10E+00 

ENTER 

Depth 
below grade 

to water table, 

LwT 
(cm) 

418 

1 X ] 

Chemical 

1 Tetrachloroethylene ] 

ENTER 

SCS 
soil type 

directly above 

water table 

1 SIC 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
(°C) 

1 10 1 

MORE 
4< 

ENTER 
Vadosezone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

L 1 

OR 

ENTER 
User-defined 
vadosezone 

soil vapor 
permeability, 

K 
(cm') 

1 

ENTER 
Vadosezone 

soil dry 
bulk density. 

(g/cm^) 

ENTER 
Vadose zone 

soil total 
porosity, 

n" 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosrty. 

(cm'/cm^) 

1.5 1 0.43 0,3 1 

ftrtORE 
4' 

END 

ENTER 
Target 

. risk for 
carcinogens 

TR 
(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1.OE-06 1 1 

Used to ca 
qroundwa 

Iculate risk-based 
ter concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

70 1 

ENTER 
Averaging 
time for 

noncarcinogens, 
ATNC 

30 

ENTER 

Exposure 
duration, 

ED 

1 30 1 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 

Indoor 
exposure 

groundwater 
' cone. 

noncarcinogen 
( t̂g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
• solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 2.00E+05 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

6.9E-10 NA 

MESSAGE SUMMARY BELOW: 

END 



DATAHMRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

G W - S C R E E N 

Vers ion 2.3; 03/01 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone, below) 

MORE 

* 

ENTER 

Chemical 
CAS No. 

(nunnbers only. 
no dashes) 

79016 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor 

LF 

(15 or 200 cm) 

200 

YES 

ENTER 
Initial 

groundwater 
cone, 

C„ 
(M/L) 

8.95E+01 

ENTER 

Depth 
below grade 

to water table. 
LWT 

(cm) 

418 

1 X 1 

Ch emical 

1 Trichloroethylene | 

ENTER 

SCS 
soil type 

directly above 

water table 

1 SIC 1 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 
(°C) 

10 1 

MORE 
i t 

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeability) 

1 

OR 

ENTER 
User-defined 
vadose zone 

soil vapor 
permeability, 

(cm') 

1 

ENTER 
Vadose zone 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Vadose zone 

soil total 
porosity. 

n" 

(unitless) 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

(cm'/cm^) 

1.5 1 0.43 0.3 1 

MORE 
4-

-

END 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

1.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

70 1 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(yts) 

30 

ENTER 

. -Exposure 
duration, 

ED 

r ^30 j 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

350 1 

1 o f l 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
. cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(ng/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 1.10E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.3E-08 NA 

MESSAGE SUMMARY BELOW: 

END 




